
The Most Unique Part Of 
Mitsubishi ComonentTV Is 

InThe Lower 
Comer Of The Screen. 

Mitsubishi is pleased to present its re- 
markable new componentTVsystem. 

In some ways, it's just what you'd expect 
in state-of-the-art component TV: 

There's a frequency -synthesized tuner/ 

control center with multiple video inputs for 
your VCR, video disc player, video game 
console, home computer or any of the other 
video wonders looming on the horizon. 

Electronic mode selection allows you to 



switch instantly from one program source to 
another - at the control center itself or from 
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Videotape Recorder Audio System 

The video revolution calls for revolutionary video: 
the Mitsubishi Component TVSystem. 
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Home Computer 
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your favorite chair via the wireless remote. 
The 25 -inch (diagonal) professional - 

quality monitor features an Automatic Pic- 

ture Latitude Circuit and a comb filter that 
yield 330 lines of resolution (versus the nor- 
mal 280) for a crisper, sharper over -the -air 
picture. Or a stunning 400 lines of resolution 
from direct tape or disc input, achieved by 
bypassing the picture -degrading RF signal 
conversion process. 

A pair of big, beautiful, high-fidelity 
speakers deliver sound that's actually as good 
as the picture. Even stereo, from stereo video 
discs, videotapes and FM simulcasts. 

In short, Mitsubishi component TV 
offers the picture and sound upgrade that 
results when individual components aren't 
compromised by the need to fit them all into 
one box. 

But there's something more. Something 
you won't find in any other company's TV 
component or otherwise. 

Our exclusive, patented Diamond Vision 
picture tube. 

UP TO 40% WIDER COLOR 
RANGE WITH DIAMOND VISION. 

Diamond Vision is the most important pic- 
ture tube innovation in years. 

It was developed initially to eliminate 

image -fading sun glare on our outdoor elec- 
tronic scoreboards. And was based on the 
proven fact that certain chemicals absorb 
certain colors in the light 
spectrum.The result was a 
combination of chemicals 
mixed with the glass to 
absorb the offending light. 

In adapting this prin- 
ciple to our home screens, 
we added other color - 
absorbing chemicals to 
eliminate the undesirable 
light elements emitted by 
the phosphors of the 
picture tube.Then painstakingly re -engi- 
neered the phosphors themselves to match 
the new screen's transmission characteristics. 

The result is not only a picture relatively 
unaffected by ambient light, but a significantly 
improved picture overall. Brightness. Con- 

trast. Color fidelity. 
And compared 

to conventional pic- 
ture tubes, the color 
reproduction range 
is 15% to 40% wider, 
depending on the 
amount of ambient 
light present. 
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Conventional screen 
reflects most ambient light. 

Diamond Vision 
absorbs most ambient light. 

01 02 03 04 So when you Comparison of the color range repro- 
duced by Diamond Vision and conven- 
tional TV tubes under ambient light. Shop for a compo- 

nent TV system, look for that little"Diamond 
Vision" sign in the lower right hand comer of 
the screen. It tells you a lot about what's inside. 

And there's another sure sign just below 
that. Something that speaks even more 
eloquently about how that system is built. 

It's just one word. 
Mitsubishi. 

mt MITSUBISHI 
Even If You Cant HaveThe Best Of Everything, 

You Can HaveThe Best Of Something. 

Mitsubishi Electric Sales America, Inc. 3030 Victoria St., Rancho Dominguez, CA 90221. Available at specialty houses nationwide. Specifications are subject to change without notice. 
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The revolutionary 
low impedance 

Samarium Cobalt Concept - "a step beyond the 
moving coil" 
981LZS, 98OLZS, 885LZS, 785LZE 
A moving magnet cartridge that 
because of its unique design works 
directly into the moving coil input of 
most receivers and integrated am- 
plifiers and provides extended fre- 
quency response well beyond 
50kHz. It offers the best features of 
the moving coil with the technical 
soundness of the Stanton Samarium 
Cobalt design concept. 

.itSend for ° " 
Comprehensive° 
literature 

eurn em 

Stanton Magnetics Inc. 
200 Terminal Drive Plainview, N.Y. 11803 
Please send me 

From now on, 
no matter what 
type of cartridge 
you need ... you 
can 
use 

1) The high performance 
Samarium Cobalt 

Cartridges that Stanton 
is famous for. 
981HZS, 980HZS, 881S, 880S 
Its patented moving stylus system 
features the exclusive Stereohedron 
Diamond mounted in an ultra -low 
mass Samarium Cobalt armature 
(0.2 mg) that enables the 981 HZS to 
track at the highest levels found in 
the newest high tech records used in 
all kinds of professional applications 
around the world. 

Comprehensive 
literature 
now available 

2) 

I 
981 HZS High Performance Literature ' 
98OLZS Low Impedance Literature 

Name 

Address 

State Zip 
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NOW CAN SANSUI CLAIM THE WORLD'S 
ONLY DISTORTION -FREE RECEIVER? 

SIMPLE.WITH SUPER FEEDFORWARD DC AMR 
Creating technological break- 
throughs is nothing new to 
Sansui. One of our most recent 
innovations, the unique Super 
Feedforward DC power amplifier 
system routs all types of distor- 
tion-harmonic, intermodulation, 
transient intermodulation, 
switching you name it. 

And it's the reason we can 
claim that Sansui's new top -of - 
the -line. 120 -watt* Z-9000 
receiver is truly distortion -free. 

Simply stated, the Sansui 
Super Feedforward circuit is the 
perfect marriage between nega- 
tive feedback and feedforward. 
As a result, you're never both- 
ered by any type of distortion. 
You hear precisely what's on 
the records, tapes and broad- 
casts. Nothing added, nothing 
lost-just pure music. 

7 -band graphic equalizer 
for greater tone control. 
Unlike receivers with 

conventional two or three tone 
controls, the Z-9000 provides 
total flexibility with a state-of- 

the-art 7 -band graphic equal- 
izer that helps balance the 
sound in your listening room. 

IMPROVEMENT IN DISTORTION 
WITH SUPER FEEDFORWARD SYSTEM 

Improvement with 
Super Feedforward 

Improvement with 
Negative Feedback 

FREQUENCY (Hz) 

Digital Quartz-PLL 
tuning is more precise. 
While Super Feedforward 

alone is enough to outperform 
most receivers, the Z-9000 
adds the pinpoint accuracy of 
drift -free digital Quartz-PLL 
tuning. To make sure it's as easy 
to use as it is precise, there's 
microprocessor -control led 
pushbutton pre -selection of 
eight FM and eight AM stations. 
Plus automatic scanning to 
recall each preset station at the 
previously programmed volume 
level. Each time you touch the 
tuning button you can scan or 
go up and down the FM and 
AM bands, bringing in perfectly 
tuned stations even when 
they're a hairline away from 
each other. 

Extras add more 
pleasure to your listening. 

The Z-9000 is loaded with 
high technology refinements 
that let you experiment with 
sound the way no other receiver 
can. 

The built-in reverb unit with 
its own display can make your 
finest tapes and recordings 
sound even more magnificent 
by adding natural depth, extra 
brilliance and sound realism. 
The exclusive quartz/timer 
clock with three independent 
memory functions can be 
programmed to wake you up, 
lull you to sleep, and tape a 
broadcast in your absence. 
There are also high and sub- 
sonic filters and a preamp that 
handles both moving magnet 
and moving coil cartridges. 

If the new distortion -free 
Sansui Z-9000 sounds too good 
to be true, satisfy yourself with 
an audition at your audio 
specialist. Or write today for 
additional details. 

Sa,zc: 
SANSUI ELECTRONICS CORPORATION 
Lyndhurst, NJ 07071, Gardena, CA 90248 

Sansui Electric Co., Ltc , Tokyo, Japan 

Putting more pleasure in soun 't20 watts per channel minimum RMS into 8 ohms. 20Hz to 20kHz 
with no more than 0 005% total harmonic distortion 

I ulr.r Ilr 1,11 III f.,. 



No hangover! 
Hangover-a rather loose 
term to describe the stored 
energy resonance in a 
loudspeaker, the principal 
cause of coloration that 
immediately tells you 
you're listening to a 
loudspeaker. 
Take it away and there's a 
new world-the 
loudspeakers have nothing 
more to say -instead 
there's just the orchestra and 
the magic of the music. 
If music is an important part 
of your life, then a pair 
of ESL -63 loudspeakers 
could be the best 
investment you've 
ever made. 

Perhaps even 
something 

to celebrate about. 
For further details and the 
name and address of your 
nearest QUAD ESL -63 
retailer, write: QUAD, 
425 Sherman Avenue, 
Palo Alto, CA 94306. 
In Canada: May Audio 
Marketing Ltee, Ltd., 
Longueuil, Quebec J4G 1P8 

QUAD 
for the closest approach 

to the original sound 
© 1982 QUAD 
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The Nakamichi DRAGON 
The Most Incredible Creature Of The Decade 
Dragon-the first deck to reproduce every cassette with exquisite clarity and defi- 

nition. Dragon's revolutionary NAAC (Nakamichi Auto Azimuth Correction) system 

determines the actual recorded azimuth and continuously manipulates the play- 
back head into perfect alignment without special test tones automatically-on 
every cassette. Restored are the missing highs that have made pre-recorded cas- 
settes (and many home -recorded ones!) inferior to phonograph records. Gone is 

the dullness caused by noise -reduction systems that don't receive all the high - 

frequency energy that was recorded. Move into the future with a deck that's 

already there! 

Dragon-Nakamichi's first auto -reverse deck. Not until we created NAAC to cor- 
rect the playback -azimuth error that occurs when tape is reproduced in the reverse 

direction would we put our name on an auto -reverse deck. 

Dragon-the world's first deck to reproduce in both directions with equal perfec- 

tion, the first auto -reverse deck to employ Asymmetrical Dual Capstans, each di- 

rectly driven by its own Super Linear Torque DD Motor electronically locked to a 

precision quartz -crystal reference for amazingly low flutter. 

Dragon-with a full complement of "traditional" Nakamichi features and such new 

innovations as switchable subsonic filters to prevent tape overload when recording 

a warped record and an Auto Rec Pause that triggers automatically whenever a 

10 -second program break is detected! 

Dragon-another Nakamichi miracle! See it now at your Nakamichi dealer. 

n, Nakamichi 
Nakamichi U S A Corporation. 1101 Colorado Avenue, Santa Monica. CA 90401 

Enter No. 18 on Reader Service Card 



This tiny micro- 
processor is the 
latest innoucitibn in 

Pioneer's best com- 
ponents. It can improve the 

way mu listen to your music. And 
it can also improve mur rnu.sic. 

THE SX-8 RECEIVER: 
DON'T TURN THAT DIAL. 

How smart is smart? 
For starters, the brain inside the SX-8 

allows us to use push button controls, 
eliminating noise and distortion caused by 

mechanical dials. 
So all you hear is 
crisp, clean music. 
Just the way it was 
recorded. The brain 
also willingly takes 
over the chores you 
used to do yourself. 

Just push a 
button to raise or lower volume or tone, 
change stations, even check the time. Push 
the ScanTuning button and the receiver 
automatically scans every station, playing 
five seconds of each one. 

Then, simply touch the Memory button. 
Your station, volume, and tone settings will 

All -electronic receiver operation does 
away with knobs and dials. lblume, 
station a id bass and treble levels can 
be easih monitored thanks to L.E.D. 
readouts. 

WHAT YOUR EN 
LS 

Not that there's anything wrong with 
the one you've got. 

We just had something a little smaller 
in mind. More like the one you see here. 

Technically, it's called a micropro- 
cessor or computer chip. 

But we like to think of it as a little brain. 
Because when it's built into our Pioneer 
receivers, tape decks and turntables, they 
become more. 

They become smart. 
And when it comes to getting the most 

music out of your music, smart components 
have a lot of advantages over dumb ones. 

' Pioneer 'fleckpnics (IJSA) Inc., P.O. Box 1540, long Beach. CA 90801. 
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e instantly stored in the memory. Ready to 

be recalled just as fast. 

THE CT -9R TAPE DECK: 
SMART ENOUGH TO FIND NOTHING. 

If you've ever done even a small amount o. 

cassette recording, you've gone 
through the not -so -convenient fast 
forward/stop/play/reverse/stop/play 
procedure of trying to find the blank 
area where your last recording left off 
and the next one can begin. 

The CT -9R, on the other hand, 
as a button marked Blank Search. Give it 

a push and it will find the area that's long 
enough to tape on, back up to the last 
recorded piece, leave a four second space 
and stop, ready to record. 

Automatically. 
And, as if that weren t enough, the 

CT -9R also has one of the world's fastest 
Automatic Bias Level Equalization systems. 
In plain English, that means that it takes just 
eight seconds for Auto B.L.E. to analyze the 
tape being used (no easy task with 
over 200 different tapes on the market) 
and then adjust the deck for optimum 
performance with that tape. Improving 

ÌI !! 
1 I _l. _l I 

.1. 

The real-time counte, 
reads out the amount 
of tape left in mean- 
ingful minutes and 
seconds instead of 
meaningless inches. 

the quality of your recordings faster 
than you can say "wow and flutter." 

record. If you're not one of them, you'll take 
an immediate liking to the new PL -88E 

It's front loading, stackable and, best 
of all, it's fully programmable. 

Punch in up to eight cuts per side in 

any order that makes your ears happy. 
The turntable will automatically skip the 
ones that don't. 

And when you're recording from 
records to cassettes you'll appreciate the 

e deck synchro that automatically 
places any Pioneer Auto 
Reverse tape deck into 
the pause mode when 
the turntable tone arm 
lifts off the record. 
Leaving you free for 
more important things. 

Like listening to music. 
The Pioneer CT -9R tape deck, SX 8 

receiver and PL -88F turntable. Proof that 
to get the quality of music you buy quality 
components for, you don't need a lot of 
knowledge. 

You just need a little brain. 

Optical double - 

eye sensor 
searches for the 
shiny inter - 

selection bands and 
insures that the stylus 
sets down in the exact 
center. Even on off - 
centered records. 

PIONEER 
Because the music matters. 

THE PL -88F TURNTABLE: IT WON'T 
PLAY WHAT YOU DON'T LIKE. 

In the history of recorded music, 
there has probably been one, maybe 
two people who like every cut on a 

me - 
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AUDIO ETC 0 

EDWARD TATNALL CANBY 

HAPPILY EVER AFTER? 
Everybody 'round here knows 

about the big wedding of tech- 
nologies and equipment going 

on today. That huge, blowsy, success- 
ful achiever, "King TV with the cracked 
voice," better known as Video, is tying 
the knot-until death do us part-with 
a dainty, refined little thing called Hi-Fi. 
She's older but she speaks pretty. 
That's us! And just as a married man 
imposes his name on his spouse, as 
though she were only an ampersand 
(&), so video is now busy innovating in 
its own name all sorts of big ideas 
borrowed straight from the blushing 
bride. 

COMPONENTS! Where have I heard 
that before? The idea is not TV's, but 
ours, and already 40 -odd years old, 
though you'd hardly guess it from the 
video ads. STEREO! Coming, coming, 
but is it an innovation? It was, a quar- 
ter -century ago in audio. And DISCS! 
Now you can build a whole library of 
Great Works to play right in your own 
living room. Zowie, what an idea! It 

dates from slightly before 1900, at 
which time it was indeed innovative. 
Never imagined before. Brand-new. In 
these areas, present-day video is just 
borrowing, adapting, not innovating. 
Maybe we're going to have to do the 
innovating, we who now are in audio. 

Can you really imagine the first-time 
thrill of hearing a real, intelligible voice 
coming out of a machine, actually mak- 
ing sense and offering entertainment? 
That's what the phonograph did for 
people in the 1890s and on into the 
first age of recorded opera. This was 
real innovation, living up to the poten- 
tial of a wholly new array of equipment. 
Can you remember, as I do, some 30 
years ago, the slow realization that ste- 
reo, the spread of sound to right and 
left-much distrusted at first-was 
really going to work? We could not 
possibly have imagined the effect in 
earlier mono days. I lived as long with 
mono as I have since lived with stereo; 
I should know. 

And high fidelity. That hi-fi compon- 
entry, too, was a genuine new thing 
which those of us who had simply 
owned radio -phonographs of various 
kinds could not have envisioned be- 
forehand. Hi-fi, the very idea of a play 
of quality between a recording and its 
reproduction, was certainly new for the 
intelligent consumer and it hit me like a 

thunderbolt. It still retains that vitality 
because it is still real. 

These were some of the genuine 
shock treatments that audio, minus 
pictures, has been able to give to the 
public. It's a good record, you'll admit. 

The days of TV's shock treatments 
are mostly over. The business got big- 
ger faster than it moved forward; its 
innovations have been slow and pretty 
safe. Too big! The genius of TV is ever 
so clearly in its engineering. Its weak- 
ness is in its software, the whole enor- 
mous, expensive, commercialized, rig- 
idly mediocre day-to-day mass of it. 
There are miracles of TV programming, 
here and there, superb documenta- 
ries, great dramas, acres of news, 
Emmy awards, sports. None of these 
can make up for the dead weight of the 
rest. It won't go away. It can't. The air, 
the cables, must be kept full. 

Is this for us, for our hi-fi business, to 
join? Are we to be dragged down into 
mediocrity? 

The video genius is in its incredibly 
capable machinery, the ever -blossom- 
ing hardware and the possibilities that 
it opens up for real innovation. In pure 
engineering, video is supreme and the 
video engineers are already into a New 
Age as anybody can see. Just wait 
until the ancient tube at last shrinks to 
zero size and gives way to compact 
image processing, tubeless, for fewer 
demands on space and, in the end, 

what with the usual inflow of integrated 
circuits and microprocessors on chips, 
also micro in cost for the viewer. If we 
are given half a chance-by politics, 
economics, war-without question we 
will soon have a TV, a video, that is so 
much more versatile than ours today 
that you wouldn't believe it-now, that 
is. (You'll take it for granted then.) 

But what's going to be done with all 
this marvelous stuff? Who's going to do 
it? It's likely we'll have to. Those of us 
who have come up through audio, 
through the sound media minus pic- 
tures. Our program people, our record- 
ing people, pop and classical alike. 
Television won't help! It's muscle- 
bound. It's bogged down in weight lift- 
ing. It's the Mr. America of entertain- 
ment. In comparison, we in hi-fi are 
flyweights and maybe the better for it. 

In current TV, as is, I note only two 
areas of video programming where 
things are being done that really are 
new, unimaginable before. I'll risk the 
brickbats and describe them. One, 
without the slightest doubt, is current 
TV sports. That area is alive and mov- 
ing! Sportscasting on TV is genuinely 
out of nothing that has come before, 
unless with a mild bow to old-time ra- 
dio. And like all real innovation, the 
stuff is incredibly effective, so much so 
(as we all know) that by comparison 
the "original," the living sport itself on 
the spot, is already an inferior mes - 

8 AUDIO/JANUARY 1983 



MAXELL IS PLEASED TO PRESENTAN 
EVEN HIGHER PERFORMANCE TAPE. 

If you're familiar with Maxell UD -XL tapes you probably find it hard to believe that any 
tape could give you higher performance. 

But hearing is believing. And while we can't play our newest tape for you right here on 
this page, we can replay the comments of Audio Video Magazine. 

"Those who thought it was impossible to improve on Maxell's UD -XL II were mistaken. 
The 1981 tape of the year award goes to Maxell XL II -S7 

How does high bias XL II -S and our normal bias equivalent XL I -S give you such high 
performance? By engineering smaller and more unifoi'illy shaped epitaxial oxide parti- 
cles we were able to pack more into a given area of tape. Resulting in a higher maximum 
ou ut level, improved signal-to-noise ratio and better frequency response. 
o keep the particles from rubbing off on your recording heads Maxell XL -S also has 

an improved binder system. And to eliminate tape deforma- 
tion, XL -S comes with our unique Quin -Lok Clamp/Hub 
Assembly to hold the leader firmly in place. 

Of course, Maxell XL WS and XL I -S carry a little higher 
price tag than lesser cassettes. 

We think you'll find it a small price to pay for higher 
performance. IT'S WORTH IT 

tO N 
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Dynavector's 
Moving Coil 

is Now 
Affordable. 

You can now experience 
the superb musicality of 
Dynavector's moving coil 
cartridge at a reasonable price 
and without the additional 
expense of a step-up device. 

The DV10X3 is a high 
output cartridge (no step-up 
device required) that embodies 
all the design advantages of 
Dynavector's moving coil 
technology, including low 
mass for wider dynamic range, 
precision wound silver coils for 
lower distortion and powerful 
Samarium cobalt magnets for 
increased product life. 

With our DV10X3, you can 
hear the improvement- 
honest music reproduction 
without coloration. 

The big surprise is that 
this new DV10X3 retails for 
only $150. 

We know that once you 
listen to the DV10X3, you'll be 
sold on Dynavector. Write or 
call for information or visit 
your audio specialist. 

Dynavctor 
World leader in moving -coil cartridges 

Dynavector Systems USA 
1721 Newport Circle 
Santa Ana, CA 92705 
(714) 549-7204 

Dynavector 1982 

"The video genius is in 
its incredibly capable 
machinery and the 
possibilities it opens up 
for real innovation." 

sage, often bewildering-especially to 
the uninitiated. On TV, all is clear! Un- 
heard-of techniques do the trick-the 
instant slow-motion replay, for in- 
stance, or the marvelous use of the 
zoom, so that the viewer is, you might 
say, weightless and disembodied, all 
over the field, seeing everything. Can 
you imagine describing this to a base- 
ball fan of 1899? 

Here we can admire the mesh of 
technology and its actual dramatic 
use, perfectly at one. That's real. It's 
innovative. But (sigh) is audio of any 
importance? Will even our best hi-fi 
make any vital difference? Nope. It's all 
video. 

The other really innovative TV area, 
shared with the movies (more and 
more these work cheek to jowl togeth- 
er) is the incredible, often foolish but 
absolutely unheard-of art of computer 
animation, combined of course with 
assorted space wars, which was re- 
cently brought to a focus in the Disney 
Tron. Say no more! This is a thing that 
video can do and superbly, in all its 
entertainment forms, in games, ar- 
cades and computers, via broadcast 
and cable and cassette and, maybe, 
even disc. And do it as never before 
imagined. I won't say much about artis- 
tic values at this point, but basic inno- 
vations like these tend to grow fast on 
their own enormous potential. Com- 
pare the earliest motion -picture dra- 
mas with the profound works of art that 
came later, even before sound was 
added to a silent medium. 

But what part can state-of-the-art au- 
dio play in this area? Sigh again. A lot 
of beeps, blips and electronic howls? 
It's video stuff, through and through. 

Oh, so you think there are other ar- 
eas of present TV that are truly innova- 
tive? Well, go a bit further. There's 
plenty of fine entertainment, of course. 
But is it really new, alive for the future, 
or just borrowed from the past? I love 
good films but they aren't as good on 
TV as on the screen, though much 
more convenient. I am always im- 
pressed by TV news coverage-it's 
amazing. But I do not think that a pic- 
ture of an anchorperson reading news 
across a big desk is exactly a pro- 
found innovation, compared with radio 
news. (They had to put the person 
somewhere in the picture.) Again, the 
news is all engineering, that instant as- 

sembling of info and pictures from ev- 
erywhere, the ubiquitous satellite. That, 
decidedly, is real and new in our time. 
The news does project a few mild 
"firsts," like those windows at the back 
through which newscasters in distant 
places seem to talk to us. That's clever 
and useful engineering, not to be 
imagined in TV's earlier days. So with 
other news tricks, but mildly. 

What's so innovative about the talk 
show? Maybe its length-not much 
else. If they moved the guests from the 
left couch to the right, I suppose that 
would be innovation. I did a talk -show 
(dead -center mono) in 1943. 

So is hi-fi going to get very far in the 
video news and the talk shows? Well, 
we can always install stereo. 

We have to be careful about this 
business of mediocrity in programming 
and lo -fi standards on the technical 
side. They are often rigidly unamena- 
ble to change and for good reason- 
simply because they work as is. 

In audio we have never felt that the 
sound of TV even rates the term "au- 
dio." Pretty sad. Still mono. If it is au- 
dio, then it ranks with the feeblest, in- 
cluding ancient P.A. systems in 
churches, ball parks and maybe the 
New York subway. Most audio profes- 
sionals will agree and many are all 
hepped up and missionary about it- 
we'll fix things up for good TV sound! 

I take a different tack. I've always felt 
that present TV sound is exactly right 
for its purpose. Otherwise why does it 

satisfy the millions? No, it's not be- 
cause we have no choice! No, not be- 
cause people are clods with tin ears. 
They are right because 98% of the 
present TV message gets through 
quite adequately via the present sound 
system. That's why. We can use better 
fi (at reasonable cost) but we do not 
really need it. 

The TV message, as is, consists al- 
most entirely of the speaking voice. It 

is no accident that nature shaped our 
hearing to maximize the understanding 
of speech, and vice versa: The tele- 
phone has grown up on this principle. 
Hi-fi on the phone would do no harm 
but we don't need it either. No bass 
required. We supply it within the ear. 
Just enough midrange to distinguish 
the sibilant S from the fricative F, 
though we did fine without even that for 
many years. 
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The song you're recording is building to a big finish. 
Unfortunately, your tape may finish before the band does. 

The Onkyo TA -2055 takes the guesswork out of making 
perfect cassette 
recordings. It features a 
Real Time Counter that 
displays the consumed 
or remaining time on the 
tape, so you can plan ®9 
your music selections 
down to the second- 
Creating your own tapes 
takes a lot of effort, and 
the TA -2055 insures that 
time is on your side. 

There are more outstanding recording benefits to this 
remarkable deck. Jarring, abrupt song transitions are pre- 
vented by our Auto Space control that automatically inserts 

Dolby 8 & C are trademarks of Dolby Labs 

five seconds of blank space between cuts. Onkyo's patented 
Accubias lets you fine tune to the correct recording bias of 

the tape. The result is professional recording quality with the 
flattest frequency 

response a tape can 
produce. Dolby B & C 

Noise Reduction 
systems are standard, 
and a microcomputer 
controlled direct -drive 

3 -motor transport 
guarantees smoothness 

and reliability, in 
recording or playback. 
The TA -2055 takes its 

place with our other cassette decks as a superb example of 
Onkyo technology and value for the dollar. 

Our perfect timing will make for perfect listening. 
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"Present TV sound is 
exactly right for its 
purpose. Otherwise, why 
does it satisfy the 
millions?" 

People will indeed accept improve- 
ments of this sort if they are handed to 
them on a platter. But they really aren't 
much interested, and they are right. 
The messages get through as is! 
That's what really matters. 

Same for color. Color is lovely but 
people still don't much object to purple 

or green faces on the tube. Just look 
around you. Too much effort to get up 
and fuss with the controls-not worth 
the effort because the TV message 
gets through anyway. 

You don't argue about these things. 
You can't. No matter how high your 
standards. Stereo, for instance. For TV 

DEMONSTRATION 

Only the very best retailers 
carry this sign. 

The only valid and fair method 
of evaluating audio components 

involves assessing their 
performance in circumstances 

which approach a domestic 
environment. This implies that 
only one pair of loudspeakers 

can be in the room at any time. 

The presence of any other 
transducer, no matter how small, 

will significantly degrade the 
performance of any audio system. 

The best retailers realize that modern 
equipment demands higher 
standards of demonstration than 
the familiar wall of speakers 
on wobbly stands. 

The best retailers employ only 
single -speaker dem -rooms. 

LINN 

PRODUCTS 

For further information contact: 
AUDIOPHILE SYSTEMS LTD., 6842 HAWTHORN PARK DR., INDIANAPOLIS, INDIANA USA 46220 

ALDBURN ELECTRONICS LTD., 50 ROLARK DR., SCARBOROUGH, ONTARIO, CANADA M1R 4G2 

speech, for most video fare now, it 

would be a very marginal improvement 
and sometimes a liability. (The canny 
Japanese use it largely for two -lan- 
guage channels.) [But also for ster- 
eo-even baseball games. -1.B.] Who 
cares about directionality and ambi- 
ence via the little TV box, or even the 
smallish projection screen? Too much 
separation and you confuse. (And bol- 
lix up the mono reception.) As of the 
whole of TV-why bother? TV is not 
organized for little minorities who like 
classical concerts and such. And after 
all, do you ever notice that the TV 
sound in your favorite bar comes from 
the other side of the room, or behind 
you, far from the picture? Who cares? 
Doesn't bother the message a bit. 

On the other hand, certain forms of 
distortion are immediately serious. Au- 
dio noise, static, garbled voices, signal 
interference (that's why we have FM). 
Video snow, ghosts, rollings and 
shearings. These hit people right in the 
plexus, because they do interfere with 
the message in a big way. 

Finally, music. Music is still the main- 
stay of hi-fi. There's music on video 
too, but it is characterized in four very 
unpalatable ways. First, it is still mono, 
as of audio around 1957, but the 
sound is good 1932. Can we go for 
that? Second, music is statistically un- 
important; speech is the overwhelming 
audio message on TV. In our hi-fi, 
speech is almost nonexistent. Third, 
video music is by its very nature inher- 
ently background. The picture always 
hits harder. Even the most urgent ef- 
forts in high-minded classical music 
still leave the picture very much ahead, 
the music secondary. 

And fourth, in contrast to the enor- 
mous diversity of available sound in 
our hi-fi, present video music is irrevo- 
cably limited to strict big-time stuff. It 

has to be. Can't be helped. Inherent in 
the present TV setup, except for a bit 
of PBS now and then. 

Yes, it's a dismal picture-for us. 
Where can we fit in? It's going to be a 
very incompatible marriage, right 
down the line point by point. Unless we 
join the video engineers (the innova- 
tors) and get away from this monster, 
TV, to create some genuinely new en- 
tertainments that combine sound and 
sight. Like nothing ever before. This, or 
we die. A 
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The one thing 
we never change. g 

During the last fifteen years, we've made a lot of improvements 
on our Advent speakers. 137 to be exact. We've redesigned 
woofers and tweeters.. Crossover networks and phase plates. 
Cabinets and mounting hardware. Even screws. But there's 
one thing we haven't changed. That's the value. The ability of 
an Advent speaker to out -perform many speakers that cos_ 
more. How? By making changes that sound good not just .00k 
good. While other speaker companies have spent their time 
adding all manner of dials, knobs and wild grilles, we've quiet- 
ly gone about the business of perfecting the two-way speaker. 

For example, our newest change is the Advent "Direct. 
Report tweeter. It is a parabolic rather than hemispheric 
design. And the special phase plate for the tweeter has been 
tapered to improve dispersion. Stereo Review liked it as much 
as we did. They said, "We cannot recall ever having measured 
a front -radiating dome tweeter whose dispersion equaled 
that of the new Advent design:' 

We think you'll agree with Stereo 
Review. The new tweeter is indeed 
exceptional. The change sub- 
stantially improved the sound 
quality. But it hasn't substan- 
tially changed the price. You see, 
value has always been a part of 
the Advent legend. Add that's 
something we haven't changed... 
never will. 

For the location cal! Advent 

E T dealer nearest i o-1, cell toll free 
800-323-1566. (In illlincis call I 

800-942-0502.) 
The legend continues. 
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SPECTRUM 
IVAN BERGER 

PLUG-IN PLAUDITS 

Shure pickup and Technics P -Mount adaptor. 

Goodbye, Screws and Washers? 
You can probably measure how 

long you're been reading Audio by 
how many tiny screws, nuts, washers, 
weights and spacers have 
accumulated from the phono 
cartridges you've mounted. You may 
not need all that hardware much 
longer, though. 

The ideal has always been a plug- 
in cartridge which would snap into 
perfect alignment with the arm, no 
tools or screws or alignment gauges 
needed. But cartridge makers have 
resisted standardizing on such a 
mount. 

At least, they did till Technics 
started selling rafts of linear -tracking 
turntables with plug-in Technics 
cartridges. With no other way to sell 
cartridges for these tables, the 
cartridge makers soon came up with 
plug-in cartridges of their own. Audio- 
Technica, Empire, Nagatronics, 
Ortofon, Pickering, Shure and Stanton 
are already joining the fold, and there 
will doubtless be others soon. 

So far, only Technics turntables 
(including some new models with 
conventionally pivoted arms) and 
Radio Shack's new LAB -2000 linear - 
tracking model can use these 
cartridges. But, with so many 
cartridges available, other arm and 
turntable makers will probably adopt 
the system, too. Technics has 
encouraged this by giving it a generic 
name, "P -Mount," so other turntable 
makers won't have to call their 
products "Technics -compatible." So 
far, there have been no takers. 

P -Mount cartridges all have the 
same mass (6 g), as well as the same 
dimensions, so you won't have to 
rebalance your arm if you swap 
cartridges. What happens when a 
new, lighter generation of cartridges 
arrives? Technics' Sid Silver doubts 
that will happen before digital discs 
take over. If it does, though, one 
could simply offer lower -mass arms 
with snap -on counterweights to 
handle earlier P -Mount cartridges. 

My only reservation is to wonder 
whether the mounting system is really 
rigid enough. It seems to be, but we 
have not yet run a P -mount arm and 
cartridge through a formal test. To 
keep the system rigid, the cartridge is 

held in by a screw, not just snapped 
in place, so you'll still need a 
screwdriver, at least, when mounting 
cartridges. That's a bit more work 
than interchanging headshells with 
premounted cartridges, but it also 
helps eliminate the headshell's mass. 

Printer's Deviltry 
We try to filter out the typos, and 

we usually succeed. But there are 
occasional beauties that we really 
wish we could leave in, for sharp- 
eyed readers to enjoy. For example, 
the typesetter's change of a "2-µF" 
capacitor to a "2 -MF" one. That would 
turn a common capacitor, about the 
size of an infant's fingernail, into a rip - 
snorter the size of a 70 -story building, 
350 feet in diameter! 

Even that is based on new 
technology, which allows 1-F 
capacitors (built only for display, 
nobody uses them) to be a mere 
eight inches long by three inches in 

diameter. At one time, says 
Sprague Electric, a 1-F capacitor 
would have filled a small room. 

Piezo Film 
Piezo-electric films have been used 

in commercially made speakers 
(Pioneer's HPM tweeters, for 
example). If you'd like to try building 
your own piezo speakers, you 
may have trouble finding the 
special films and information on 
how to use them. Here's a source: 
Piezo Film Group, Pennwalt Research 
Chemicals, P.O. Box C, King of 
Prussia, Pa. 19406. Their tech data 
book on Kynar-) Piezo Film lists 
microphones, pickups and 
headphones as other possible 
applications. Minimum order is $35 
worth, which will get you about 200 
square centimeters (31 square 
inches) worth, in a variety of sizes 
and thicknesses. 

Components vs. Systems? 
One -brand rack systems first 

appeared as a merchandising ploy- 
regular components, matched in 

style, size and performance, but sold 
as one system rather than separately. 
A rack cabinet tied the pieces 
together visually and kept the system 
compact. (The idea is neither new nor 
Japanese-Stromberg-Carlson had 
similar systems in the '50s, but with 
console -shaped racks.) 

This limited the choice of 
components to the ones which fit the 
rack (which rather pleased the buyers 
who'd rather not face too many 
choices). However, it may also have 
been the first step toward locking 
system -buyers into one brand or 
system. Many systems now offer 
unified remote controls that won't 
work with other brands. Some have 
automatic selectors, where starting 
the turntable automatically switches 
the preamp to phono, while tuning in 

a station switches the preamp to FM. 
Schneider's Direct Contact System 
components plug together without 
cables (as will Aiwa's V-1000 and a 
forthcoming Technics system)- 
though you can also hook up other 
components using the normal jacks 
and cables. 

These are real conveniences. But 
they do limit your choice. And they 
needn't, if the industry had chosen 
common control and connection 
interfaces. But standard interfaces 
would make these special features 
less of a competitive advantage, so 
don't hold your breath. 
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Stevie's cassette is SA -X 
for all the keys he plays in. 

When it comes to music, 
Stevie Wonder and TDK 
are perfectionists. Stevie's 
perfection lies in his talent. 
TDK's perfection is in its 
technology. The kind of 
technology that makes our 
newly reformulated SA -X 
high bias cassette the 
cassette that Stevie 
depends on to cap- 
ture every note and 
nuance of every 
performance. 
SA -X cassettes 
give Stevie a 
new dimension 

in high bias record- 
ing with sound per- 

formance which 
approaches that of 
high-energy metal. 
The exclusive TDK 

double -coating of 
Super Avilyn 

particles 
provides 

optimum perform- 
ance for each fre- 
quency range. And 

SA -X's super wide 
dynamic range 
and high MOL 

handle high signal 
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levels without distor- 
tion or saturation. 
Last, but not least, 
TDK's Laboratory 
Standard Mechanism 
gives Stevie unsur- 
passed cassette re- 
liability, for a lifetime. 

TDK SA-X-it's 
the machine for Stevie 

Wonder's machine. Shouldn't it 
be the machine for yours? 

THE MACHINE FOR YOUR MACHINE 
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The Institute of Jazz Studies is proud to announce 
its Official Archive Collection 

T111 CKETST 
JAll KCOKMÑCS 

'3F flLLTIMf 

Unprecedented in recording history-the complete 
and definitive collection of great jazz performances 

"Now it's all together ... all the best of jazz, 
at long lasin one place. With all the joy, 
the sorrow, the vitality that makes jazz great. 
It gives me a tremendous feeling to know 
this collection is being done, and 
I'm delighted to be a part of it." 

-Dave Brubeck 



A collection that only the Institute of Jazz Studies could assemble: 

The best of over 60,000 records from 
and the vaults of every great jazz lab 

Including rare out -of -issue pressings, 
and studio "takes" just recently disco 

The first and only collection to tell the 

FOR THE FIRST TIME EVER, the greatest 
recorded performances in the history of 
jazz will be brought together in a single, 
definitive record collection. 

This unprecedented collection is be- 
ing issued by the Institute of Jazz Stud- 
ies, home of the world's largest archive 
of original jazz recordings. It will in- 
clude the most important recordings of 
every major jazz artist who ever lived. 
And it will span all periods ... all labels 
... all the great styles that have made 
jazz the most inventive and exciting 
music of our century. 

From the world's largest jazz archive 

The Greatest Jazz Recordings of All 
Time is the culmination of years of work 
carried on at the Institute's headquar- 
ters at Rutgers University-by a staff of 
authorities unique in all the world. 

As they set about making their selec- 
tions, no resource was denied them. 
They considered countless recordings, 
beginning with the Institute's own ar- 
chive of more than 60,000 records. In 
addition, they received the support of 
all the great jazz labels, whose vaults 
hold the master recordings essential for 
this collection. 

The most comprehensive 
collection ever assembled 

As a result, this will be the first col- 
lection to capture the all-time best of 

Louis Armstrong, Stan Getz: Photos by Robert Parent; Ella Fitzgerald: 
Photo by Raymond Ross; Lionel Hampton, Dave Brubeck: David 
Redfern/Retna Ltd.; Benny Goodman: Rex Features Ltd.; King Oliver's 
Creole Jazz Band: Courtesy of the Tulane University Jazz Archive. 

the Institute's archives 
el. 

unreleased recordings- 
vered. 

entire jazz story. 

jazz, as it flourished in each generation. 
The greatest music from the golden 
age -the dazzling trumpet solos of 
Louis Armstrong, the biting elegance of 
Bix Beiderbecke's cornet, and the vital, 
vibrant piano styles of Fats Waller. 

From the era of swing -the inno- 
vative bands of Benny Goodman, 
Count Basie, Gene Krupa; the incom- 
parable Duke Ellington; singers Billie 
Holiday, Bing Crosby; guitarist Django 
Reinhardt in his "Hot Club of France" 
recordings. 

The best of bop and cool jazz -with 
alto sax artists ranging from the fiery 
Charlie Parker to the impeccably 
graceful Paul Desmond ... trumpeters 
Dizzy Gillespie and Miles Davis ... the 
Oscar Peterson Trio ... Milt Jackson, 
with the Modern Jazz Quartet. 

And the great musicians who are 
bringing jazz to more people than ever 
today -including George Benson, 
Herbie Hancock and Chick Corea. 

A collection you could 
never assemble in any other way 

This is a collection that could not be 
duplicated by any individual. For it 

draws upon a wealth of rare recordings 
which belong to the Jazz Institute- 
including important material just un- 
covered in the last few years. 

Some of these recordings, such as 
Teddy Wilson's solo piano version of 
'Somebody Loves Me,' have actually 
never been issued before. Others have 
been unavailable for decades-such 
as Art Tatum's 'Chloe.' And among the 
most fascinating of all are the pre- 
viously unreleased studio "takes" of 
well-known numbers like 'Benny's Bu- 
gle' by Charlie Christian and 'I Can't 
Get Started' by Bunny Berigan. 

And all the classics and hits of jazz 
will be here. Unforgettable perfor- 
mances of 'St. James Infirmary' by Jack 
Teagarden, 'China Boy' by Eddie Con- 
don, and 'Star Dust' by Lionel Hampton. 

The superior 
sound of proof -quality records 

The sound quality of each record will be 
a revelation. For every vintage record- 
ing will first undergo a painstaking res- 
toration. Each will be electronically 
"cleaned," groove by groove ... bring- 

ing you closer to the actual perfor- 
mance than was previously possible. 

Furthermore, the Institute of Jazz 
Studies has appointed The Franklin 
Mint Record Society, one of America's 
leading producers of high -quality 
records, to press the records for this 
collection. And they will use a special 
vinyl compound containing its own anti- 
static element. In addition, each record 
will be pressed in an atmosphere con- 
trolled "clean room." The result-a 
pressing of superior fidelity that is also 
more durable and resistant to dust. A 
record of true proof -quality. 

The records will be issued in hard- 
bound albums. Each album will hold a 
set of four 12" long-playing records. 
And each will present a specially con- 
ceived program of selections, which 
brings together related performances 
in a way unique to this collection. Ac- 
companying each album will be an ex- 
pert commentary, written under the 
supervision of Institute Director Dan 
Morgenstern. 

Available exclusively by subscription 

Throughout the world today, people are 

rediscovering jazz: realizing anew what 
a vital musical form it is. If you have a 
love for jazz ... whether you follow it 

avidly or remember it with nostalgia... 
this is an opportunity not to be missed. 

The collection is available only by 
subscription. Albums will be shipped at 
the rate of one every other month, and 
the price of $10.75 for each proof - 
quality record will be guaranteed 
throughout your subscription period. 

To subscribe now, mail the accom- 
panying application to The Franklin 
Mint Record Society, Franklin Center, 
PA 19091, by February 28, 1983. 
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AUDIOCLINIC 
JOSEPH GIOVANELLI 

Selectable Phono Capacitance 
Q. I am aware that a phono cartridge 

requires a particular value of capaci- 
tance for optimal response; mine re- 
quires 200 to 300 pF. My receiver has 
a load -capacitance selector, with a 
choice of 100/250/450 pF; obviously I 

have set the selector at 250 pF. I am 
curious, however, to know if the 250-pF 
load is in addition to that of the tone - 
arm wiring and interconnecting cables, 
or does the 250-pF load take into con- 
sideration the arm wiring and cables? 
If it does not, I would change the ca- 
pacitance load to 100 pF.-Bill Lan- 
diuk, Calgary, Alberta 

A. The load -selector switch on your 
receiver is designed to provide capac- 
itance in addition to any other capaci- 
tance which may be present. Unless 
you have relatively low capacitance 
cable, you should find that by switch- 
ing to the 100-pF setting, you have 
better highs with less peakiness. 

Tuner and Turntable 
Volume Difference 

Q. My tuner is two or three "notches" 
louder than my turntable. Is there 
something wrong?-Glenn L. Brass, 
New York, N.Y. 

A. There is no problem with your 
tuner producing more volume than 
your turntable. The difference in vol- 
ume between these two sources will 
vary, depending on the volume of the 
recording being played and upon the 
voltage produced by your particular 
phonograph cartridge. Years ago, 
equipment was supplied with level 
controls for each input so that these 
loudness differences could be taken 
into account. 

Relating Response to Bandwidth 
Q. Please explain the difference be- 

tween frequency response and power 
bandwidth in an amplifier.-John Pot- 
ter, Oakdale, N.Y. 

A. Frequency response refers to the 
measured amplitude or output of a de- 
vice over various frequencies. In other 
words, if a range of frequencies is fed 
into the gear at equal amplitudes, the 
output of the unit will contain these 
frequencies at equal amplitudes 
throughout the measured frequency 
range-if the unit is perfect. Such a 
system is said to have a flat frequency 
response. 

Amplifiers usually have a wider fre- 
quency response at low output levels 
than at or near their maximum rated 
power. Therefore, amplifier specifica- 
tions may show both low-level frequen- 
cy response (usually at 1 watt output) 
and the bandwidth over which the am- 
plifier can deliver its full power. 

For example, an amplifier putting out 
1 watt might have a bandwidth from 25 
Hz to 20 kHz. The same amplifier at 10 
watts might have a bandwidth of only 
30 Hz to 17 kHz. 

Noisy Volume Control 
Q. When I adjust the volume control 

of my receiver up or down, there is a 
static sound coming through my 
speakers. This occurs whether the pro- 
gram source is FM, AM, phono or tape. 
I have bypassed all of my music en- 
hancers, thereby narrowing the dis- 
crepancy down to the control itself. Af- 
ter I adjust volume, the static sound 
stops. Can I correct this problem at 
home, or must I take my receiver to a 
repair shop?-Donald F. Bullock, APO 
San Francisco 

A. The problem with your volume 
control is that it is either internally oxi- 
dized or worn out. Most likely it is oxi- 
dized, which sounds terrible, but is 
simple to cure if you can obtain con- 
tact cleaner, sold for cleaning volume 
controls. First take the receiver apart 
and look at the control. Often there is a 
small opening around each of the two 
terminal lugs (to which the wires are 
connected). Squirt the contact cleaner 
into both of these openings, but be 
careful to use this cleaner sparingly. 

If there are no openings around the 
lugs, remove the volume control knob 
and tip the unit so that the control shaft 
faces up. Try to squirt some cleaner 
where the shaft enters the body of the 
control. 

In either of these cleaning methods, 
after the cleaner has been sprayed into 
the control, rotate the shaft up and 
down a few times so that the cleaner 
will be dispersed over the sliding con- 
tact surfaces within the control. Keep 
the amplifier turned off during this pro- 
cess. 

In cases where the problem is not 
severe, noise can be reduced or elimi- 
nated for a time merely by rotating the 
control rapidly a few times, without us- 
ing any cleaner. 

If none of the above helps, the con- 
trol may require replacement. There is 
also another, though rare, possibility. A 
coupling capacitor associated with the 
control may be leaky, thereby putting 
d.c. voltage on the control. In this 
event, the capacitor must be replaced. 

Low -Frequency Filters 
Q. I own a preamplifier with a filter 

that inserts a 12 dB per octave roll -off 
below 15 Hz in the phono preamplifier 
section. My speakers' low -frequency 
response is flat to 44 Hz. I hear no 
difference with the filter engaged or 
disengaged and assume this is be- 
cause the filter operates far below my 
ability to hear such low frequencies. Is 
this correct?-Steven T. Johnson, 
Rushville, Nebr. 

A. Because your speakers are not 
designed to reproduce frequencies flat 
below 44 Hz, their bass response 
would be so far down at 15 Hz that you 
would not hear a difference with the 
filter switched in or out. You might, 
however, notice some cone move- 
ments with the filter out and less with it 
switched in. This would be most no- 
ticeable at high volume levels, on a 
quiet passage of a disc. 

I recommend that you leave the filter 
switched in, which will avoid problems 
in the event that the tonearm is 
dropped. A transient produced under 
such conditions would probably result 
in damage to your speakers as well as 
to your amplifier. 

Speaker Doubling 
Q. Please explain "doubling" in ref- 

erence to loudspeakers.-James D. 
Gibbs, Cedar Rapids, Iowa 

A. Doubling is basically harmonic 
distortion, and it occurs when a speak- 
er is fed a signal lower than it can 
reproduce, though it will sometimes 
occur with high -power signals. Instead 
of the fundamental tone, the speaker 
produces its second harmonic, that is, 
a tone double the original frequency, 
hence the name. The reason doubling 
occurs with high -power signals is that 
harmonic distortion rises with increas- 
ing input level. Lil 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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The purpose of a turntable 
1 is to remain quiet. It should 
contribute no noise or vibration 

./,` to the sounds picked up by 
the cartridge. 

That's why our new T -Series 
turntables all use belt drive. 
The belt drive provides acoustic 

isolation from motor vibrations. It liter- 
ally separates the motor from the platter 

and spindle. This avoids the noise prob- 
lems inherent in direct drive, where the 

motor is connected directly to the platter. 
A belt design, of course, requires more 

careful engineering to achieve a constant 
platter speed. But we considered it well 
worth the effort. 

In fact, we went to great 
lengths to make the T -Series 
among the finest turntables 
you can buy. Doing so 
required using massive 
platters; wooden bases that 
provide isolation from room 
vibrations; as well as disc 
stabilizers and vibration - 
absorbent platter mats* 

We also used low -mass 
tone arms to handle 
warped records, and 
capacitance trim to elec- 
trically match your 
cartridge and receiver. 

And even though Harman Kardon's 
new T -Series delivers features found 
only on the world's most expensive turn- 

tables, we haven't made ours expensive. 
Harman Kardon turntables start at less 

than $200. You can see them at quality 
audio retailers. But you certainly won't be 
able to hear them. 

"Available on T40 and T60 models. 

TO KEEP A 
TURflTABLE QUIET 

YOU HAVE TO GIVE IT 
A BE 

For your nearest dealer, call 1-800-528-6050, ext. 870, or write Harman Kardon, 240 Crossways Park West, 
Woodbury, NY 11797-2057. In Canada, Gould Marketing, Montreal H4T 1E5. 

1 Ì harrnanikardon 
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Experience the Camel taste in Regulars, Lights and Filters. 

Warning: The Surgeon General Has Determined 

That Cigaretre Smoking Is Dangerous to Your Head. LIGHTS: 8 mg. "tai", 0.7 mg. nicotire, 
REGULAR: 21 mg. "tar", ..4 mg. nicotine, ay. per cigarette, FTC Report DEC. '81: 

FILTERS: 15 mg. "tar", 1.1 mg.. nicotine av, per cigarette by cTC method. 





VIDEO SCENES 
BERT WHYTE 

SNAPSHOT VIDEO 
Any survey of the video recorder 
market reveals the steady 
growth of portable VCR equip- 

ment. Nearly every supplier has a por- 
table model and, as you would expect, 
color video cameras are proliferating 
very rapidly. Some of the portable 
VCRs are quite compact and relatively 
lightweight, but none of them quite 
reach the dimensions and weight that 
would make them attractive alterna- 
tives to Super -8 movie cameras. 

Technicolor's mini VCR system, us- 
ing quarter -inch tape cassettes hardly 
larger than audio cassettes, was a step 
in the right direction. Since I reviewed 
the system in the January 1982 issue 
of Audio, nothing much more seems to 
have happened with it, probably due to 
its picture quality-fairly good for the 
format, but not in the same league with 
the larger, half -inch VHS and Beta por- 
table VCRs. 

Rumors continue that a number of 
Japanese companies have quarter - 
inch videocassette systems under de- 
velopment, including some which 
combine camera and recorder in a sin- 
gle, ultra -compact lightweight pack- 
age. However, none have surfaced yet. 

However, on June 1st of 1982, JVC 
held a press conference and surprised 
everyone by introducing the HR-C3U 
super compact, lightweight videocas- 
sette recorder and their newly devel- 
oped VHS compact videocassette. 
The system employs standard half - 
inch VHS tape in a special, small cas- 
sette; JVC evidently feels that this for- 
mat is necessary to ensure good pic- 
ture quality. The company signed up 
about 10 licensees for the VHS -C, and 
Maxell, Fuji, TDK and Scotch (and of 
course JVC) indicated they would 
make the TC -20 videocassettes, which 
afford 20 minutes of recording. 

Now, some six months later, the 
VHS -C system is just beginning to 
reach the market. JVC has its HR-C3U 
compact VCR and Sharp is marketing 
its VC -220 VHS -C videocassette re- 
corder. Thus, it is time to take a closer 
look at the JVC HR-C3U, and before 
long I expect to have some hands-on 
experience with it. 

In the case of the HR-C3U, "com- 
pact" means a really small VCR, one 
measuring 7.2 in. W x 3 in. H x 8 in. 
D, plus a half -inch more depth with the 
battery pack attached. Without the bat - 

The smallest VCR 
so far, JVC's 
HR-C3U is still 
compatible with 
normal VHS 
videocassette 
recorders. 

tery pack, the VCR weighs only 4.4 
pounds; with the battery pack, it tips 
the scale at just 5.3 pounds. The TC -20 
videocassette is about the size of a 
deck of playing cards. 

For all its compact size, the HR-C3U 
has many features. The recording 
drum has a newly developed brush - 
less, quartz -locked, direct -drive motor, 
and there is a new direct -drive capstan 
motor. The mechanism has been sim- 
plified and its performance improved 
through the use of four motors. Auto- 
matic back -space editing prevents 
picture breakup between successive 
recordings. A full -function, wired re- 
mote control is provided. An LCD dis- 
play is used for tape counting and real- 
time indication of remaining tape 
length. Forward and reverse shuttle 
search functions help locate particular 
tape segments. Recorder controls are 
light -touch pushbuttons with micro- 
processor -based full -logic operation. 
Audio dubbing facilities are provided, 
as is a recording standby -mode lock, 
and there is automatic rewind at the 
end of a tape. The HR-C3U can be 
powered by rechargeable nickel -cad- 
mium battery pack, household a.c., or 
car battery. One of the unique features 
is "automatic quick review" that per- 
mits viewing the last seconds of re- 
cording in the camera's viewfinder. 

The HR-C3U has a full complement 
of controls on the front panel, which 
also includes a headphone jack and 
microphone jack. The all-important 
camera input is conveniently on the 
front panel as well. On the right side of 
the unit is an audio dubbing connector, 
an r.f. output connector so that the unit 
can be hooked up for viewing through 
a TV set, and a video output connec- 

tor. Apparently there is no video input 
connector, which means that the HR- 
C3U cannot be used to record digital 
audio with a processor like the Sony 
PCM-F1. [One could probably rig an 
adaptor for the camera jack. -1.B.] An 
optional $28.00 C -P1 U cassette adap- 
tor holds the TC -20 cassette for play- 
back or recording in a standard VHS 
videocassette recorder. The HR-C3U 
is furnished with quite a few accesso- 
ries-the remote control, battery pack 
and charger, carrying case, shoulder 
strap, and TC -20 videocassette-and 
lists for $850. Optional accessories in- 
clude high -capacity battery pack, 
high -output battery charger, car -bat- 
tery adaptor, a.c. power pack, and re- 
cording and tuner cables. 

Early next year (perhaps at the 
WOES in Las Vegas) JVC plans to an- 
nounce a companion compact camera 
for the HR-C3U. Designated the GZ- 
S3U, it weighs 2.7 pounds, features a 
6:1 f/1.2 power -zoom lens, electronic 
viewfinder, auto/manual iris, and a half - 
inch Saticon pickup tube. Price will 
probably be around $725. 

JVC has evidently done consider- 
able research for technical improve- 
ments to their special Super HG TC -20 
videocassette tape. This tape is said to 
have super -fine magnetic particles, 
very evenly dispersed, with high pack- 
ing density and unidirectional particle 
orientation. A special back -coating has 
been used for more stable tape trans- 
port, allowing the magnetic surface to 
be polished to a previously impractical 
degree of smoothness. It is claimed 
this affords a significantly better color 
signal-to-noise ratio, with stable color 
output and reduced modulation noise. 
The TC -20 cassette also has a special 
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/MERIDIAN TAKES HIGH FIDELITY BEYOND THE /MUNDANE 
Meridian is a unique line of audio compo- 

nents produced by Boothroyd Stuart Limited of 
London, one of the most prestigious design 
teams in the world. Now in America, Meridian 
signals the arrival of a new, beautiful and 
unconventional approach to high-fidelity. 

Meridian products are designed to create 
an utterly believable musical experience in 
your home. Meridian's quest for excellence, 
demands engineering of the utmost sophisti- 
cation, but excessive complexity of no redeem- 
ing benefit to the user is carefully avoided. 
Meridian form is always dictated by function, 
and yet, the components never fail to blend 
gracefully into the most tasteful home settings. 

Meridian electronic components are dis- 
tinguished by their appealing visual design, 
absolutely state-of-the-art performance, and 
unique modular configuration. The modular 
design provides unusual update capability 
and maximum system flexibility. 

Meridian InterActive Loudspeakers are 

the striking results of new, fundamental re- 
search into the physical and psycho -acous- 
tic factors which affect the musical realism 
of reproduced sound. The Meridian M10 is 
the new "big brother" to the highly ac- 
claimed M2 and M3 systems. Each M10 
contains seven active drivers, one passive 
radiator, and four direct -drive power amplifi- 
ers. The built-in active crossovers are linear 
phase high -order networks with an unusual 
190 Hz mid -to -bass division and time delay 
compensation for the tweeter. The system is 
uniquely configured to assure virtual point 
source "man -like" sound propagation. The 
Meridian M10 InterActive Loudspeaker will 
astonish you with its clean and powerful 
bass, wide dynamic range, extremely low 
coloration, and finely detailed multi -dimen- 
sional rendition of complex program. 

Meridian products have received rave 
reviews from hard -to -impress audio critics 
around the world. Find out why. Write for more 
information, review reprints, and the name 
of the authorized Meridian dealer nearest you. 

/MERIDIAN AUDIO OFAMERICA 
A division of Misobanke International Inc. 

Dept. AU -782, P.O. Box 653, Buffalo, NY 14240 
Models shown: Preamplifier/Control Unit 101, FM Tuner 104, InterActive Loudspeaker M10 

Enter No. 16 on Reader Service Card 



"For all its compact size, 
JVC's HR-C3U has many 
features, including a 
full -function, wired 
remote control." 

"Dustatic" anti -static leader, and the 
cassette housing itself is more careful- 
ly molded and mechanical parts held 
to closer tolerances. All this is in aid of 
maximum resolution and picture quali- 
ty which of course, is absolutely vital if 
the HR-C3U is to be considered a via- 
ble alternative to Super -8 movies. 

Not until high -definition, 1,125 -line 
video is achieved can the high resolu- 
tion and sparkling detail of Koda - 
chrome movie film be challenged. 
However, what I saw -at the demonstra- 
tion of the HR-C3U system at the JVC 
press conference was awfully good. 
Good enough in fact, for many people, 

VCR AUDIO METAMORPHOSIS 

Introducing the 5 band Stereo Synthesizer plus DNRTM 

Synthesize Stereo in playback. 
Or Synthesize it and record it 
on your stereo VCR. 

Dissect audio by frequency, 
reshape it into five overlapping 
bands, distribute each band 
in differing proportion to two 
channels-and mono acquires 
full-bodied dimension. 

Include full -range adjustments 
for separation, plus high and low 
frequency dimension, and you've 
achieved state of the art. 

The perfect illusion of stereo. 

Then add adjustable threshold 
Dynamic Noise Reduction. 

Because, unlike a TV speaker. 
a quality audio system faithfully 
reproduces the high -frequency hiss 
inherent in VCR audio. 

Hiss that DNRTM adeptly 
suppresses. 
STEREO-SYNTHESIS/DNRTM-so 
close to stereo that telling the 
difference is hard work. 

An ample test of your auditory 
senses awaits. For the dealer 
nearest you, call toll free: 
1-800-547-1491. 

b'UcDEC 
0704 S.W. Bancroft St. Portland, Oregon 97201 

pNRTM le a trademark of National Semiconductor. 

especially considering the cost differ- 
ential between videocassette and Su- 
per -8 movies. The cost of Super -8 film 
and developing for one hour is a whop- 
ping $187! At the anticipated list price 
of $20 each (much cheaper at dis- 
count stores), three TC -20 cassettes 
will give you the same hour of viewing 
for $60. Add to this the fact that with 
the HR-C3U there is instant play- 
back-no waiting days for developing 
of film, and if one desires, the cassette 
can be erased and used again and 
again. My own feeling is that JVC 
should introduce a simple auto -focus/ 
auto -exposure camera; this plus the 
other advantages of the HR-C3U 
should really grab the attention of Su- 
per -8 devotees. 

Every time I have talked to videotape 
service technicians, they have de- 
plored the use of the typical abrasive 
video head cleaners on the market. 
They use wet cleaning on the head 
drums because they know how to dis- 
assemble the VCR to gain access to 
the drum. Now there are two "wet" 
cleaners which are very easy to use. 
Teac makes a VHS -only VCL-20 clean- 
ing cassette, which has an orange -col- 
ored reservoir in the upper left corner 
of the cassette. Five or six drops of the 
supplied cleaning fluid (highly volatile, 
it smells like carbon tetrachloride) are 
placed in the reservoir and the cas- 
sette placed in play mode. After the 
tape stops, the cleaning tape is re- 
wound for its next use. This fluid 
seemed to do a good job when I used 
it, and a 15 -cc bottle costs $19.95. 

Koss Corp. has come out with a 
unique wet video -head cleaner avail- 
able in both VHS and Beta formats. 
The Koss V.I.P. (Video Improvement 
Process) features a special videocas- 
sette that is "loaded" with pre -moist- 
ened cleaning cartridges. The cas- 
sette is run through the play cycle and 
then the cartridge is removed from the 
cassette shell and discarded. The car- 
tridges are hermetically sealed, and 
three are furnished with the original 
cassette package at $19.99. Replace- 
ment cartridges are three for $3.99. 
This is a very effective system and its 
disposable feature assures no post - 
cleaning contamination. Clean record- 
ing -head drums are very important in 
digital recording, and the Koss V.I.P. 
cleaner helps prevent dropouts. Q 
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AUDIOPHILE RECORDINGS 

PHILADELICACIES 

Dvorak: Symphony No. 8. The Phila- 
delphia Orchestra, Eugene Ormandy. 
RCA ARL1-4264, $9.98. 
Mussorgsky -Ravel: Pictures at an 
Exhibition; Stravinsky: Firebird 
(Suite 1919). The Philadelphia Or- 
chestra, Riccardo Muti. 
Mobile Fidelity MFSL 1-520, $17.00. 

RCA's recording of the Dvorák is a 
good example of intelligent multi-mik- 
ng; one senses that there is a main 
microphone array, with accent micro- 
phones mixed in at reduced levels only 
to limn inner voices. One is not aware 
of gain riding per se, and imaging re- 
mains stable throughout. The high end 
on both strings and brass is quite natu- 
ral, and the overall dynamic range is 

wide. With these fine sonics, Ormandy 
emphasizes lyric elements over rhyth- 
mic ones, and in the balance, the per- 
formance is low-keyed and lacking in 

briskness. With only occasional minor 
ticks and pops, the pressing is a good 
example of domestic record produc- 
tion. 

Mobile Fidelity's reissue of Angel's 
Mussorgsky -Stravinsky album pre- 
sents Angel -EMI's first recordings of 
the Philadelphia Orchestra made a few 
years ago. The opening trumpet state- 
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ment of "Pictures" had me running to 
my test records so I could determine if, 

in fact, there was something wrong 
with my system! There is an annoying, 
high -frequency "sizzle" in this record- 
ing that conventional tone controls can 
only partly correct. Once you adjust to 
it, however, you will surely enjoy the 
superb playing and the rich perspec- 
tives of the recording. Made in Phila- 
delphia's Old Met (now a church), 
with its 2.5 sec '\ onds of reverber- 
ation time, the re ï cording has pre- 
cisely the right kind of ambi- 
ance for this music. - 

Riccardo Muti's conducting is 

absolutely first- \ rate. He 
keeps tempos mov- 
ing without sound- 
ing brisk or hur- 
ried, and there is a 
comfortable feeling 
of tight control at al 
times. The transition irta t'n 

"Great Gate at Kiev' preserves 
the momentum of the previcus move- 
ment. and the work. fo- once, ends 
logically. Philadelphia is fa-tunate to 
have him as Ormandy's successor. 

Record pressing qual ty is what we 
have come to expect of Mobile Fideli- 
ty-excellent. John M. Eargle 

Joseph Schwantner: "Afternoons of 
Infinity" and Witold Lutoslawski: 
"Livre pour Orchestre." The Eastman 
Philharmonia. David Effron. 
Mercury Golden Imports SRI 75141, 
$6.98. 

Most discophiles think of the Mercu- 
ry Golden Import series as the vehicle 
for Dutch transfers and pressings of 
the famous Mercury stereo catalog of 
the late '50s and '60s. It is not general- 
ly realized that the series occasionally 
introduces a new recording, and this 
one is noteworthy in several respects. 

The music is compelling. The 
Schwantner piece skillfully melds in- 
strumental timbres with voices of the 
orchestral players, exotic percussion 
instruments, and even tuned goblets 
played by rubbing their rims. The Lu- 
toslawski work is more traditional in its 
sonic resources, but it is likely to be 
somewhat more inaccessible, at least 
on first hearing. 

The Eastman Philharmonia demon- 
strates that the Eastman School of Mu- 
sic in Rochester is just as capable as it 

was during the Fennell/Symphonic 
Wind Ensemble era of the '50s and 
'60s of turning out thoroughly profes- 
sional performances good enough for 
record making. 

The recording quality is excellent; 
both pieces were recorded on the 
Eastman premises, making good use 
of the school's complete and modern 
recording facility. 

Highly recommended, if you like 
modern classical music. 

John M. Eargle 

Riccardo 
Muti 
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Dvorák: Serenade, Op. 22; Waldes - 
ruhe, for cello and orchestra; Not- 
turno. The Los Angeles Chamber Or- 
chestra. Gerard Schwarz. 
Delos DMS 3011, digital, $17.98. 

This disc contains some of Dvorák's 
loveliest and most unusual writing. The 

"The sumptuousness of the 
sound belies the small size 
of the Los Angeles 
Chamber Orchestra." 

"Serenade" is the familiar work here, 
and Schwarz leads his group in a per- 
formance which balances rhythmic 
precision with melodic flow. The sump- 
tuousness of the sound belies the 
small size of the ensemble, and the 
acoustics of medium -size Bridges Hall 
of Music at Claremont College provide 

Revox B791 
The Straight Line on Precision Engineering 
First, a few words about our straight line tracking system. Jt's called 
Linatrack®, and it u:il¢esa low mass, incredibly short tonearm that's barely 
13/4-' from pivot to stylLs t .. Trackiig error is eliminated as Linatrack®, 
guided by an accurate it frared-in errupt servo circuit, moves straight 
acnss the radius of the disk. The onearm mounts most popular 
car ridges, and the entire Linatradk® module pivots aside for quick record 
changing. 

'recision engineering is at the heart of the B791. A quartz -regulated, 
Hal -effect direct drive motor assu-es absolute speed stability with no 
cogging effects. Ben the vari -speed is quartz locked, with a front panel 
display to show both the nominal speed and the exact percentage of 
speed deviation. 

The Revox B791 is sdl d, substantial, meticulously assembled, and 
handsomely finished. It is designed for maximum user convenience, 
exceptional reliabili-.y,and sonic accuracy. It is not inexpensive. 

That's the straight lire Hear the full sound at your nearest Revox dealer. 

1425 Em ke. Nashville. TN 37210 (615) 254-5651 

Gerard Schwarz 
an excellent backdrop for the assem- 
bled musicians. 

Douglas Davis' cello in "Silent 
Woods" has not been given the usual 
spotlight solo treatment; instead, the 
instrument seems to come from the 
orchestra itself and is heard in a more 
natural perspective with the rest of the 
ensemble. 

The "Notturno" begins on a tenta- 
tive, brooding note and uses a har- 
monic palette rare for Dvorrak. The 
work develops in a more traditional 
manner, however, and we are left with 
the comforting feeling that the work 
was in fact written by Dvorak. 

The package is the usual complete 
and handsome one we have come to 
expect of Delos, and the notes are 
extremely well written. If you are a bit 
tired of the symphonies of Dvorak, try 
this record. You are sure to find it a 
genuine pleasure. John M. Eargle 

Marche Slav and Other Russian Fa- 
vorites. The Saint Louis Symphony Or- 
chestra, Leonard Slatkin. 
Telarc Digital DG -10072, $14.95. 

This collection of Russian bon bons 
includes, in addition to Tchaikovsky's 
"Marche Slav," Rimsky-Korsakov's 
"Russian Easter Overture," Glinka's 
"Ruslan & Ludmilla Overture," Boro - 
din's "In the Steppes of Central Asia," 
and Gliere's "Russian Sailor's Dance." 

Like most of the Saint Louis record- 
ings on Telarc, this one has good am- 
biance and a fine sense of fore -aft 
spatial relationships. As in so many 
Telarcs, the bass drum is a bit over- 
blown, but for demonstration purposes 
this may be entirely okay. 

Slatkin leads his ensemble through 
characteristically idiomatic perfor- 
mances of these works, and the play- 
ing is first-rate. The Rimsky-Korsakov 
overture, easily the best piece of mu - 
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BASF Chrome. 
The world's quietest tape 

is like no tape at all. 
Today, only ore high bias 
tape is able c combine out- 
standing ser s-tivity in the 
critical highírequency 
range with :he lowest back- 
ground noise of any oxide 
tape in the world. 

That tape isBASF's 
Professional I _. 

Professional II is like no 
other tape l ecause it's 
made like ndother tape. 
While ordinay high bias 
tapes are made from modi- 

liec particles of ferric oxide, 
Pro:essional II is made of 
pare chromium dioxide. 
These perfec-ly shaped and 
u3i_ormly sized particles 
provide a magnetic me - 
d_ -um that not on_y delivers 
cm absolute minimum of 
background noise, but out- 
standing h=gh frequencies 
cr well. 

like all BASF tapes, Pro- 
fessional II comes encased 
it the new ultra -precision 
oessette shell for perfect 
a:ignment, smooth, even 

SF 90 

P110 
ProfeiQfl0I11 
chrome (Cre9h bias 

10. Q 

r_owenent and consistent 
high fidelity reproduction. 

With Professional II, you'll 
hecr adl of be music and 
nore of the tape. And isn't 
tail- what you want in 
a tcpe ? 

Is 

3B 

: 
: N11 

111E3721=121111kMietiä u M i minn II 
IU MVO 

31 63 1.5 175 Ik 5k Bk 16k 

1(H 

The ditle-ence ii noise level between 
'2O1l and ordinary high bias tape is 
3rectest =where the human ear is most 
ensüve'(2-6 kz) 

/g 

1 

loll ;)ii 

e1il\i;`at;:l: 
..j;lAIy:MMII: 

All BASF tape 
cassettes 
come with c 

lifetime guarantee Shauli 
any BASF cassette ever 
fail-except for abuse or 
mishandling-simply 
return it to BASF for a free 
replacement. 
Mobil. fidelity Sound Lab. 
BASF Professional 11 is so super= it was 
chosen by Mobile Fidelity Sound Lab tor 
their Original Master Recording ' High 
Fidelity Cassettes. These state-o--the'art 
prerecorded cassettes are duplicated in 
real time (I.1) from the original -ecording 
studio master tapes of some of the mhst 
prominent recording artists of our tine. 

BASF Professionalll 90 

- l _ 

n<7 i!t 

For the best recordings you'll ever make. 
BASF Systems. Cos my Dave. Becloid, Masachusetk 0F730 
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"Leonard Slatkin leads his 
ensemble through 
characteristically idiomatic 
performances." 

sic in this collection, is given a re- 
sounding performance. "Marche Slav" 
comes across as a sort of small-scale 
"1812 Overture," even to the same 
hymn finale, albeit without cannons! 

The new Telarc packaging has done 
away with the plush double -fold al- 
bums with their rich notes and photo- 

". . the new Astatic Cartridge (a moving 
flux design) sounded as good, if not better 
than the Dynavector Diamond." 

The Audiophile Society Minutes* 

MF 100 with front 
fulcrum cantilever 
$295 suggested retail 

The Moving Flux Cartridge is equal or superior to the 
finest low output moving coils. Yet it can be directly 
connected to your phono section without an intervening 
head amp or transformer. 

The Moving Flux is the only high output cartridge that 
directly transmits the styli's signal to the coils without 
the use of distortion causing pole pieces. - The same 
advantage the finest low output moving coils have. 

Astatic's unique Moving Flux cartridge is available from 
North America's better audio salons. 

`Publication of The Audiophile Society 
9 Country Road 
Mamaroneck, N.Y. 10543 

AltSTITIC Audio Division 

graphs. Doubtless, it is a result of cur- 
rent economic conditions, but the sin- 
gle album which remains is beautifully 
done, with excellent notes. 

John M. Eargle 

Widor: Symphony No. 4 for Organ. 
John Rose, organist. 
Towerhill T-1014, $8.98. 

Towerhill is a small, Los Angeles - 
based classical label whose catalog 
consists largely of organ music. This 
record, fourth in a series devoted to 
the French romantics, was recorded 
on a 1971 Austin instrument in the cha- 
pel of Trinity College in Hartford, Con- 
necticut. The instrument is well suited 
to the French literature, and the chapel 
itself is appropriately reverberant. 

John Rose is an intelligent player 
who approaches this music with re- 
spect and conviction. His tempos are 
sensible, and the war-horse toccata fi- 
nale is accorded a measured, sane 
approach which is far more satisfying 
than the breakneck -speed perfor- 
mances one usually hears. 

Most readers of this column may 
never have heard of Widor, and they 
probably think of Saint-Saens when 
"organ symphony" is mentioned. Actu- 
ally, the symphonies of Widor, and 
those of Vierne as well, might better be 
called suites. The fact that they were 
written for the large French Cavaillé- 
Coll organs of the last half of the 19th 
century, with their rich array of timbres, 
doubtless suggested their being 
called symphonies. 

The recording perspective is mid - 
hall rather than close-up, meaning that 
the flatter the playback system, the 
more natural the result. The 32 -foot 
bottom end on this recording is one of 
the most extended and natural I have 
heard in a long time. The "Untersatz" 
has plenty of fundamental and has not 
been filtered in any way. Listen for the 
low C at the end of the fourth move- 
ment. What you will hear is the octave 
of the 16 -Hz fundamental. Now, look at 
your woofers. You will see very clearly 
a 16 -Hz fundamental, the kind of thing 
that rarely shows up in organ records, 
just begging for a subwoofer that goes 
down that low! Excellent demonstra- 
tion material it is. 

The transfer is excellent, and the 
processing quality is quite good. 

John M. Eargle 

Box 120 Conneaut, Ohio 44030 (216) 593-1111 
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You've had your hair blown... your glasses shattered... 

Have you ever heard 
a cassette sound like real music? 
DENON'S 70 YEARS OF EXPERIENCE 
RECORDING LIVE MUSIC. 

It shouldn't be surprising that most tape manufacturers 
describe their products in terms that have little to do with 
real music. After all, they are basically industrialists and 
marketers. 

Denon, on the other hand, is in the music business and has 
been for over 70 years. Our vast range of recording experi- 
ence includes supplying professional equipment to most of 
Japan's recording studios and radio stations; the recording 
and distribution of the world famous Denon PCM record 
library (using the digital process which we developed) and 
over 14 years specifically devoted to the manufacturing of 
cassette tape. 

Denon DX Series Cassette Tape is not someone else's pro- 
duct that we place our name on to capitalize on Denon's 
success in other categories. We manufacture every single 
element of our DX -Tape from the dual coatings (each designed 
for a specific portion of the bandwidth) and the precision half- 
shel Is (which exceed the I.E.C. specifications by 300%) to the 
non-abrasive, self-cleaning leader provided on each and every 
DX cassette. 

CASSETTE TAPES, LIKE COMPONENTS, 
CAN MEASURE ALIKE AND STILL 
SOUND DIFFERENT. 

Serious audiophiles know that components with identical 
specifications can sound noticeably different. Conventional 
measurement techniques do not explain this phenomenon, 
so words such as "musical" are often used to describe sound 
that possesses the "life -like" characteristics of real music. 

Nippon Columbia Co., Ltd., No. 14-14, 4-Chome, Akasaka, Minato -Ku, Tokyo 107, Japan 

DYNAMIC DISTORTION: 
THE FIRST TRUE MEASUREMENT 
OF TAPE SOUND QUALITY. 

The reason conventional tape testing measurements do not 
tell the whole performance story is that they are based on 
single test tones rather than complex musical signals. Denon, 
on the other hand, adopted a means for measuring Dynamic 
Distortion, the distortion created on the tape by actual music 
signals. By specifically developing formulations to reduce 
Dynamic Distortion, Denon was able to significantly improve 
DX -Tape's ability to accurately recreate the sound of real music. 

Thus, by satisfying conventional "static" and Dynamic Dis- 
tortion parameters, every formulation of Denon DX -Tape 
including normal (DX -1, DX -3), FeCr (DX -5), Chrome (DX -7), 
and Metal (DXM) delivers the type of satisfying musical per- 
formance that is making Denon DX -Tape the first true "audio- 
phile's" cassette. 

D E N O N Imagine what we'll do next. 

Enter No. 9 on Reader Service Card 
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There's More to Noise 
Reduction Than Silence. 
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FIGURE 1: NOISE AND NOISE REDUCTION IN THE ABSENCE OF MUSIC. 
Noise from biased cassette tape without noise reduction, the effects of Dolby C -type 
noise reduction, and the effects of a wide -band compander are shown in the absence of 
any signal.* Dolby C's noise reduction effect results in an overall perceived noise level 
below the ambient noise of many listening rooms, even at high playback levels. In the 
absence of signals, the conventional wide -band compander provides still more electrical 
noise reduction (but usually no more audible noise reduction). 
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FIGURE 2: NOISE AND NOISE REDUCTION IN THE PRESENCE OF MUSIC. 
In the presence of a signal (148 Hz, D below middle C on the piano, recorded at Dolby 
level), in all cases noise in the region of the signal will be masked by it. However, at 
higher frequencies, especially between 2 kHz and 10 kHz where tape hiss is clearly audible, 
Dolby noise reduction provides almost as much noise reduction as if the signal weren't 
there, while the compander allows the noise to increase to a considerably higher level 
than with Dolby C. 
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RECORD 
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FIGURE 3: THE SLIDING BAND PRINCIPLE. 
Dolby noise reduction operates over a band of 
frequencies which slides up out of the way of the 
music, resulting in noise reduction just where there is no 
musical signal to hide the noise. Thus the perceived 
noise level is consistently low at all times. 

roviding noise reduction on silence 
is not all that difficult. For years, con- 
ventional wide -band companders 

have been available which dramatically 
reduce noise - between selections on a 
tape or record. 

Yet it is just as important to have noise 
reduction when there is music playing. 
While music will mask noise part of the 
time, there are times when it won't. A bass 
drum note, for example, cannot hide tape 
hiss, no matter how loud the drum is: the 
ear can detect both simultaneously. 

Conventional noise reduction systems 
effect noise reduction at the time of play- 
back by turning down the volume when 
there is little or no music present. This turns 
down the noise as well. But they also turn 
the volume back up again on louder music, 
and so turn the noise back up at the same 
time. Thus the bass drum note is accompa- 
nied by a burst of tape hiss - hiss which 
is audible if there is no music at higher 
frequencies to hide it. 

This problem is called noise modulation. 
It means that with a conventional NR 
system, the noise level is constantly 
shifting up and down with changes in 
the level of the music. But Dolby noise 
reduction, on the other hand, is free of noise 
modulation on virtually any type of music 
(Figures 1 and 2). 

Unlike conventional companders, Dolby 
noise reduction operates over a constantly 
changing, or sliding band of frequencies 
(Figure 3). The band extends low enough 
to provide very effective noise reduction 
on silence. But in the presence of music, the 
band slides up just out of the way of the 
music, so that noise at frequencies above 
the music is almost as effectively reduced 
as if the music weren't there. 

Both Dolby B -type and Dolby C -type noise 
reduction are sliding -band systems. With 
the standard B -type system, noise reduc- 
tion begins at 500 Hz and increases to 
10 dB at 4 kHz and above, while with the 
new C -type system, noise reduction begins 
at 100 Hz and increases to 20 dB at 1 kHz 
and above. With either system, the presence 
of music does not prevent noise reduction 
from occurring where it is still needed. 

`70115 equalization, measured with a constant -bandwidth 
wave analyzer, and weighted (CCIR/ARM) to reflect the 
ear's sensitivity to noise and noise reduction effects. 

0 Dolbÿ 
Dolby Laboratories Licensing Corp., 
731 Sansome St., San Francisco, CA 94111, 
Telephone (415)392-0300. Telex 34409. 

"Dolby" and the double -D symbol are the registered trademarks 
of Dolby Laboratories for its A -type, B -type, and C -type noise 
reduction systems. S81/3307/3403. 
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DIRECTORY ADDENDA 
Every year, we first query and 
then hound, nag, plead and ur- 
gently remind the manufacturers 

whose products should be in our An- 
nual Equipment Directory (October) 
and Car Stereo Directory (July). And 
every year we get a pretty good re- 
sponse-over 3,000 products in Octo- 
ber, almost 1,000 in July, and about 
200 more in November's Son of Direc- 
tory section. 

Nonetheless, some of our question- 
naires get lost in the mail, or on the 
desks of people who have gone on 
vacation or departed altogether. Com- 
panies move and their mail takes 
weeks to catch up with them, new 
companies are born, imported product 
lines switch importers, and so on. 
Sooner or later, though, the information 
reaches us. And here it is. I.B. 

INDEX OF MANUFACTURES 
Altec Lansing International Crown International Pentagram Loudspeaker Co. 
1515 South Manchester Ave. 1718 West Mishawaka Rd. 207-19 35th Ave. 
Anaheim, Cal. 92803 Elkhart. Ind. 46514 Bayside, N.Y. 11361 

Anglo-American Audio GroovDancer Phase Linear 
P.O. Box 653 See AudioQuest Div., International Jensen 
Buffalo, N.Y. 14240 4134 North United Pkwy. 

JRM Schiller Park, III. 60176 
AudioQuest 3716 Broadway N.E. 
3857 Birch St., #610 Knoxville, Tenn. 37917 Phoenix Systems 
Newport Beach, Cal. 92660 91 Elm St. 

Mark Levinson Audio Systems Manchester, Conn. 06040 
Avid Audio 2081 South Main St. 
40 Jytek Dr. Route 17 Sequerra 
Leominster, Mass. 01453 Middletown, Conn. 06457 United Sounds of America 

3000 Druid Park Dr. 

B & W Micro-Trak Baltimore, Md. 21215 
See Anglo-American Audio 620 Race St. 

Holyoke, Mass. 01040 Signet 
Carver 4701 Hudson Dr. 

P.O. Box 664 Nikko Audio Stow, Ohio 44224 
Woodinville, Wash. 98072 7801 East Compton Blvd. 

Paramount, Cal. 90723 Sontek 
Clarion 332 East Hope St. 

5500 Rosecrans Ave. Onkyo Mesa, Ariz. 85201 
Lawndale, Cal. 90260 200 Williams Dr. 

Ramsey, N.J. 07446 Sony 
Craig Sony Dr. 

921 West Artesia Blvd. Park Ridge, N.J. 07656 
Compton, Cal. 90220 
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JRM Power Tower &M t 10-20 0.02 0.02 AB 80 tt M, L 1.5 No 2000.00 t(2) 45 & (2) 180; 

+ 0,-1 tt(2) 2.2 V ü (2) 
1.1 V; will drive 2- 
ohm speakers. 

MARK LEVINSON ML -2 &M 25 20-20 0.1 0.1 A 50 860 1.0 Sel. 84 6300.00 
Pair 

ML -3 8 200 20-20 0.2 0.2 A82 15 1.3V 2.0 No 140 5250.00 
ML -9 B 100 20-20 0.2 0.2 AB2 15 1.5V 2.5 No 65 2785.00 
ML -11 B 50 20-20 0.5 0.5 AB2 15 633 1.0 No 36 1700.00 

MICRO-TRAK 10P B 10 20-20 0.5 AB 100 No 6 229.00 

ONKYO M-5060 B 120 20-20 0.005 0.005 AB M No 39.2 795.95 
M-5090 B 200 20-20 0.01 0.01 AB M No 68.3 1799.95 
A-65 I 100 20-20 0.015 0.015 AB 80 2.5 250 150 L Yes 34.2 649.95 
A-45 I 70 20-20 0.018 0.018 AB BO 2.5 200 150 L No 21.6 449.95 
A-35 I 55 20-20 0.02 0.02 AB 80 2.5 180 150 L No 19.4 329.95 
A-25 I 40 20-20 0.04 0.04 AB 75 2.5 180 150 M No 14.3 234.95 
A-15 I 30 20-20 0.08 0.08 AB 75 2.5 150 150 M No 14.1 179.95 

PHASE LINEAR DRS 900 B 150 10-80 0.015 0.009 AB + 100 800 M 4.8 No 38 1095.00 900 watts peak. 
DRS 400 B 50 10-80 0.015 0.009 AB+ 100 500 L 6.0 No 21 695.00 400 watts peak. 

DRS 250 I/MC 50 10-80 0.015 0.009 AB+ 79 0.625 150 100 150 L 6.0 No 23 975.00 As above. 

SONTEK P-1 BiK 75 20-20 0.1 0.1 AB 55 560 2.0 No Toroidal trans- 
former. 

B-1 IiK 100 10-20 0.1 0.1 AB 56 2.0 No 400.00 As above, with 
x-overlor 
subwoofer. 
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MARK LEVINSON ML -6A M 20-20 0.01 0.01 0 86 No Sel. Sel. Yes No 18 6300.00 External power. 
± 0.1 

ML -7 20-20 0.01 0.01 2 86 No Sel. Sel. Yes No 21 4725.00 As above. 
± 0.1 

ML -10 20-20 0.02 0.02 1 86 No Sel. Sel. Yes No 18 2785.00 
±0.1 

ML -12 20-20 0.05 0.05 1 86 No Sel. Sel. Yes No 14 1200.00 For use with ML -11 
±0.5 amp only. 

MICRO-TRAK 6410 PiM 20.20 10 0.05 0.05 2 100 70 No 5 47k No No 2 194.00 
±1 

6411 P 20-20 10 0.05 0.05 2 100 70 No 5 47k No No 2 229.00 Model 6411-CX, with CX 

±1 circuitry, 5325.00. 

ONKYO P-3060 0.8-170 20 0.004 0.004 2 2.5 330 82 150 Yes Sel. Sel. Yes Yes 15.8 549.95 
+0, -3 

P-3090 0.8-170 13 0.004 0.004 2 2.5 380 82 150 Yes Sel. Sel. Yes Yes 23.1 1249.95 
+0, -3 

PHASE LINEAR P 3800 10-100 10 0.003 0.002 2 0.625 200 85 150 Yes Sel. 47k Yes Varies 14 750.00 
+0, -3 

P 3600 10-100 10 0.003 0.002 2 0.625 150 80 150 Yes Sel. 47k Yes Varies 11 450.00 
+0, -3 

PHOENIX P -10 -MM K 16-100 8 0.01 0.01 0 5 150 85 1V No 100 47k No Sel. 5 99.00 IEC/RIAA selectable. 
SYSTEMS +0, -3 

P -10 -MC K 16-100 8 0.01 0.01 0 0.17 5 88 1V No 200 Yes Sel. 5 99.00 As above. 
+0, -3 

SONTEK C-1 K 4-100 10 0.005 0.01 1 0.80 185 80 Yes Sel. Sel. No Toroidal transformer. 
+ 0, -3 
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ò 

aac Aoít aí° a0 a0. e* e , co\so 0 oa` ,04 Qo g s 4` s°d, aa as o a ít° aa ít° \Ó s\ é o` a Q.. `a t Z,F 0 r 0 o o ' o o O ao o 
aa `1i?a°i e oo ya 

e>. 
oa°' ,oaa aaao aaa0 °\°\ t °\°'ti 1 \eo arav e 4 

MANUFACTURER ° °o .A ,o sa oaQ p`a S.oDo` íoa SaQ gaQ 
SOO p ° d, O 04 si` Za` Qáo 

CARVER TX -11 F/D 11.3 16.3 1.0 90/35 16.1/21 16 45 36 82/85 No 111/4 549.00 

NIKKO AUDIO NT -500 10.8 1.5 60 14.7/36.1 0 45 35 0.1/0.2 75/65 No 9.9 180.00 
NT -700 D 11.2 1.5 60 14.7/36 12 45 35 0.1/0.2 75/68 No 9.5 280.00 
NT -990 D 11.2 1.5 60 14.8/40 12 50 40 0.1/0.2 75/65 Yes 9.9 320.00 
Gamma 20 F/D 5.2 1.5 70 13.2/36 6 55 30 0.08/0.12 75/68 Yes 11 400.00 
Gamma 40 F 5.2 1.0 80 13.2/36 0 55 45 0.02/0.04 86/78 Yes 13.2 450.00 

ONKYO T-9060 F/D 10.3 17.2 1.0 80 14.7/36.1 14 45 0.05/0.13 81/73 Yes 12.3 489.95 
T35 D 9.8 17.2 1.0 80 14.7/36.1 14 40 0.08/0.15 80/72 Yes 8.4 379.95 
T-25 D 10.8 17.2 1.5 60 16.1/36.1 12 40 0.15/0.25 73/65 No 7.5 249.95 
T-15 11.2 17.2 1.5 55 18.3/39.2 40 0.15/0.4 70/63 No 8.4 139.95 

PHASE LINEAR T 5200 D 10.8 25.0 1.0/2.5 40/85 15/37 12 55 48 0.03/0.05 0.03/0.1 90/85 No 11 495.00 

SEQUERRA Model 1 

Broadcast 
Analyzer 

F 5.0 15.0 0.70 130/94 7.5/20.0 53 40 0.85/0.15 0.06/0.15 70/79 Yes 48 4500.00 
w/Spectrum, 
Multipath d 
Vector 
Analyzer 

ECE IVERS 
Amp Section 

MANUFACTURER 

Tuner Section 

NIKKO AUDIO N R-320 28 0.08 0.08 15.30 75 140 0 11.2/ 1.5 13.2 35.2 0.1/0.2 55 70/75 12.8 240.00 
NR -700 D 40 0.04 0.04 10-35 75 150 12 11.2/ 1.5 14.7 20.3 0.2/0.3 60 70/60 18.7 400.00 
NR -800 D 50 0.04 0.04 10-35 80 150 12 11.2/ 1.5 14.7 20.3 0.2/0.3 60 70/60 19.8 480.00 
NR -1000 D 65 0.03 0.03 10.50 88 150 12 10.9/ 1.5 14.7 15.5 0.1/0.2 60 70/60 22.4 550.00 
NR520 D 30 0.05 0.05 15-35 75 100 12 11.2/ 1.5 14.0 20.0 0.1/0.2 60 75/65 13.7 300.00 

ONKYO TX -61 0/C 60 0.025 0.025 20-20 76 200 16 10.3/17.2 1.3 14.7 37.2 0.12/0.2 70 75/70 28.6 539.95 
TX -51 D/C 43 0.04 0.04 20-20 76 180 16 10.8/18.3 1.5 17.2 37.2 0.15/0.25 60 72/67 20.9 399.95 
TX -41 D 33 0.06 0.06 20-20 75 110 16 11.2/19.2 1.5 17.2 37.2 0.15/0.3 55 71/66 17 299.95 
TX -31 45 0.04 0.04 20-20 75 180 11.2/19.2 1.5 17.2 37.2 0.15/0.3 60 72/66 18.7 349.95 
TX -21 30 0.06 0.06 20-20 75 110 12/19.2 1.5 18.3 39.2 0.2/0.4 55 71/66 14.5 249.95 
TX -11 20 0.08 0.08 40-20 73 100 13.2/19.2 1.8 19.2 41.0 0.3/0.5 50 70/65 12.8 199.95 

TURNTABLES 
e 

h9°; A° x/ P`a° °oa^ aa,°o4 s oac . to Qt 

9 ay ° as goa et, 4a a ` Q.o` iQ ° w °' 9 4 Q aÓ O° o° 
p f -e- 4°a, 

aa bao ' 
ra4 °- O aax' as o N° a 4a ° ` F, p a o`` q' a 

0aa, a0 F uaa 
s`a° as é 4`a O` `A°. o ;" .ao e op a e e9 o`a a°°o 

F`Jh`''N , aQa 
i4o aaa páa p°J a °J íio a c t°a ° a Ja °a G .oo ae `asyo 

b p7í ,oa' g a a a o \5, Q 4a aaF .aae S. fo e ° e' re 1/2 

a ° as \° Ja a0 a0 as 8 \a° O \ \a 4. a \ °O °4 e O a. 

MANUFACTURER e ß°O`0 e 44`° Oc e e sQ e 4°° Q` `é'° po Q`° e Ooo e e e e Oa Oaaa4 e 

NIKKO AUDIO NP -500 0.08 4 -Pole Sync. Belt 0 No No Yes 81/4 No C/R Yes Yes 163/4 x 141/4 x 51/4 120.00 
NP -800 0.035 F.G. D.C. Direct 6 Strobe No Yes 83/4 No C/R Yes Yes 163/4 s 141/4 x 51/e 200.00 

Servo 

ONKYO CP-1000A 0.08 62 A.C. Sync. Belt No Yes 81/4 No R Yes Yes 163/4 x 53/4 x 151 124.95 
CP-1017A 0.028 70 D.C. Seno Direct 3 LED No Yes 83/4 No R Yes Yes 161/4 x 53 x 15 159.95 
CP-1027F 0.028 72 D.C. Servo Direct 3 LED No Yes 83/4 No C/R Yes Yes 163/4 x 51 x 15 189.95 
CP-1028R 0.028 72 D.C. Servo Direct 3 LED No Yes 83/4 No C/R/P Yes Yes 163/4 x 53/4 x 14% 259.95 
PL -33 0.027 72 D.C. Servo Direct No Yes C/R Yes 13 x 5 x 131/4 289.95 
CP-1130F 0.025 72 D.C. Servo Direct 3 LED No Yes 83/4 C/R Yes Yes 163/4 x 51/e x 15 249.95 
CP-1150F 0.025 75 Direct No Yes 83/4 C/R Yes Yes 163/4 x 5% x 15 329.95 
CP-1260F 0.025 75 Direct 6 LED No 9% C/R Yes Yes 183/4 x 64Yó x 163 359.95 

PHASE LINEAR 8000 A 0.013 78 Quartz Direct 0.002 No LED No Yes 73/4 No C/R 0.2 No 0.5-4 180 Yes 193/4 x 63/4 x 173/4 650.00 
PLL Hall 
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LOUDSPEAKERS 
,S ° 

F r s o°r°s °°r° 5?z` sQos t P ¿`os0 s °e Q,e °° ` e° `+' ° ,oe It Se .\ e`' o`° 
Sa ° t° e e c° oo.. gt, e oa eao Or`c° o° °o 

s°`e 
O` °pe °°A° \00 a ° ̀'o.'°o 

se. 
e .ea toge oee` òa°'e °se 4° ,p , S e s `e 

. .`ee. oa° ° oe 
ò`° A` °° ee ° J eo ss Ate MANUFACTURER it FF e 4 yr ' e Iii. 'Se'''. SQ Q,e 4`° ° t 0 ee O 1>, e 

AUDIOOUEST AO Little Guy Inf. Bat. 61/2 2 Cone T 86 15 17 x 10 x 8 Oak Brown 450.00 
Cloth Pair 

AO Big Guy Inf. Baf. 8 (2)2 Cones 90 15 38 x 11 x 12 Oak Brown 650.00 
Cloth Pair 

AVID AUDIO 6Oab Ac. Sus. 61 1 Dome 70-20 87 15 3.5k 8 14 x 83/4 x 8 Wood Brown 11 210.00 
+0, -3 Vinyl Cloth Pair 

80ab Ac. Sus. 8 1 Dome 53-20 88 15 3k 8 191/2 x 12 x 83/4 Wood Brown 18 270.00 
+0, -3 Vinyl Cloth Pair 

102ab Ac. Sus. 10 1 Dome 43-20 89 15 2.5k 8 25 x 15 x 101/2 Wood Brown 35 378.00 
+ 0, -3 Vinyl Cloth Pair 

232ab Bass Ref. 10 41/2 Cone 1 Dome 40-20 90 15 650,5k 8 28 x 15 x l0a/4 Wood Brown 42 550.00 
+0, -3 Vinyl Cloth Pair 

JRM Transparency Vented, (16)5 4 Hom/ 11 Ring W,M, 150-20 100, 150,800, Sel. 50 x 141/2 x 8 Opt. Opt. 1200.00 
Sat. Tower Triamped Lens T ±3 (2) 7k 

40 
Transparency Vented 18 W 24-150 150 150 8/5 24 x 36 x 24 450.00 
Subwoofer Subwoof. ± 3 

PENTAGRAM P-10 Pas. Rad. 10 2 Dome Leal No 24-20 90 35 450,5.5k 7/5 341/2 x 251/2 x 231/2 Opt. Black 85 1600.00 
Rbn. ± 1 Cloth Pair 

SONTEK W-1 Subwool. (2)15 30-250 Sel. 4 211/2 x 211/2 x 32 Oak 350.00 

TON EAR MS 

MANUFACTURER 

e s 
°AP F°` Q` Oe` 

v ° ° 
°° 

Q° 

e °Q e.4r 
e e 4°r \pAe °0 e0 `' 

MICRO-TRAK 303 
306 

12r/z 
145/8 

83h 
105/8 

No 
No 

No 
No 

HS 
HS 

2 Yes 
Yes 

4h-10 
1/2-10 

50 
50 

0-12 
0-12 

137.00 
166.00 

}Fluid type anti -skate. 

HEADPHONES 
4 

S 

,fie 0° 
oQ`° 

°. O°° .°. 
e s . F v < S ° ° 

Q A° 4' SQ 9 Fee ' s O' 
°ar 

`e ° 
° °r°A ,,e. ,51. .4.l 0ò°°4° S % e +.ti`J`° °ry p°°A pSs° o,`oJ o`°°°`° °s°r° `°J° e4°\ os es 

MANUFACTURER ír°a OQe F`e0ti °Q S°°°` tT° 100 4° 4°` 1° c,``° P °a 4°J Q`O a° 

ONKYO HP -L1 Dyn. 20-20 32 96 100 5 F 0.9 Yes No 29.95 
HP -L2 Dyn. 20-20 32 101 100 t F 1.0 Yes No 39.95 t4/9.8. 
HP -L3 Dyn. 20-20 32 103 100 t F 1.2 Yes No 49.95 

SIGNET TK11 Dyn. 30-20 4-16 93 (d 0.6f 4.9 F 1.9 S Yes No Foam tAt 110 dB SPL; mini plug. 
1 kHz 

TK20 Dyn. 25-20 4-16 100 (w 0.5f 4.9 F 1.6 S Yes No Foam As above, folding headband. 
1 kHz 

TK33 ES 10-22.5 4-16 tt 0.1t 8.2 F 7.4 S Yes No Vinyl tí100 dB for 1 V; matching 
impedance adaptor. 

TK22 Oyn. 20-20 4-16 96 / 0.4t 11.5 F 7.2 S Yes No Knit 
1 kHz 

SONY MDR -E22 Dyn. 20-20 25 95 1V 31/4 F V t t No None 24.95 ¡fits in ear; mini plug. 
MDR -E252 Dyn. 20-20 18 108 1V 31/4 F r/e t f No None 29.95 As above. 
MDR -20T Dyn. 20-20 25 100 1V 91 F 3/4 Yes No Foam 19.95 Phone/mini plug. 
MDR -30T Dyn. 18-20 25 100 1V 91/2 F 3/4 Yes No Foam 29.95 As above. 
MDR-A30L Dyn. 18-20 25 100 1V 31/4 F 1 Yes No Foam 34.95 As above; folding headband. 
MOR -40T Dyn. 18-22 55 101 1V 91/2 F 1 Yes No Foam 39.95 Phone/mini plug. 
MDR -50T Dyn. 18-22 55 101 1V 91/2 F 1.6 Yes No Foam 49.45 As above. 
MOR -70T Dyn. 16-22 55 101 1V 91/z F 1.6 Yes No Foam 64.95 As above. 
MDR -80T Dyn. 16-24 45 106 1V 91/2 F 2.1 Yes No Foam 84.95 As above. 
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PHONO CARTRIDGES 
STYLUS TYPE 
C -Conical 
S -Spherical é, 

D-ForE-EllipCDa4 Use q g. so`oc, ò0 ò0 
6`Soo o`° 

X -Hyper -Elliptical, o t-`oce o° ,t,ti .ti yo ,(°o' Q 
Stereohedron, Fine Line, °s ít000 osQ \ \o ti \ °° ooa 

Line TraceLine , Vanden 
Line, a°sQpO +oóe +°ç Js`Q ° , ^jo`o °ò`s aoa 

or similar °o\ati íeoíeo A 
\SeQ 

SoQ F, .\ et. eoo 
00°\ oa°ti `c °ao°o. Jr c r°a°o °°° zee, 0 00°00,0 o°c` 

MANUFACTURER í F a ao c° 1 4 4 O ae a Q a 
AUDIOOUEST AO 404 10-50 MC Yes 25 

AO 505 10-50 MC Yes 25 
AO 808 10-50 MC Yes 25 
AO 909 10-50 MC Yes 25 

GROOVDANCER IM+ 15-40 IM No 20 
MC+ 15-35 MC No 25 

2.5 
0.23 
2.5 
0.23 

5.0 
2.5 

2 47k 8/8 6 225.00 112.50 
2 8/8 6 225.00 112.50 
2 47k 8/8 6 450.00 225.00 
2 X 8/8 6 450.00 225.00 

1.2-2 
2 

47k 
47k 

100 E 

E 

U 

U 

7/7 
8/8 

5.5 85.00 
135.00 

40.00 
67.50 

OPEN -REEL TAPE DECKS 
LETTER CODE FOR SPEEDS 
A-77/2, 31/4, 11 
B-71/2, 33/4 

C-71/2, 31/4, 11/e, 
15/16 

0-11/2 
E-15, 71/2, 33/4 
F-15, 77h 
G-15, 74h, 

33/4, 17/2 

H-33/4, 17/2 

MANUFACTURER 

MARK 
LEVINSON 

ML -3 

ML -5A 

1 

1 

3 

3 

2 

2 

2 

2 

3 

3 

A.C. Servo 
Sync. 

A.C. Servo 
Sync. 

30-25 
±1.5 

30.25 
±1.5 

0.04 

0.04 

385 

385 

No 

No 

No 

No 

25 x 21.8 x 
10.8 

25x21.8x 
10.8 

120 

120 

14,000. 

25,000. 

115/30 ips; built 
on Studer A80RC 
transport. 
Extensive 
modification of 
A80RC transport, 
completely phase 
coherent. 

CASSETTE DECKS 
Sa o \ i \`+ 

°r +? 

0os 

2°°0\0 `O° 0\ , 4 0\S so°S °\\oJ \o su 
s° \a. a°° .°° c' \O oc° 4 \° o o °s 

o° s J ao 4` of 4 4a o iF o ,° 
osQ 00 °°ò `so .°00°\ Pò \°4 \4o r o`'s oas \oo 

Q` ï \e, a a°4`0. S\ \0 \\0 44 °\\ 
°oiati o F ,° o ii °o so o ó P 

o° o N. S 
o\ a`o 4o +Ib 4 s oS0 ` Q ó O\ 0° \ es r\' o, s 

MANUFACTURER in toat @° ° Sa a°\o 4°° ?° \ 0°r Q° Q°o O\`° °` Qro a°\o 

NIKKO AUDIO ND -700 II 30-18 ±3 2 0.055 91 B/D No 3 No No No Yes 171/4 x 43/4 x 111/4 10.3 320.00 
NO -620 30-18 ±3 2 0.045 72 B No 3 No No No Yes 171/4 x 43/4 x 105h 8.6 240.00 
ND -800 30-20 ±3 2 0.05 72 B No 3 No No No Yes 171/4 x 43/4 x 111/4 11 380.00 
ND -1000 30-20 ±3 3 0.05 72 8 No 3 No No Yes Yes 171/4 x 43/4 x 111/4 11 580.00 
ND -520 30-18 ±3 2 0.05 72 B No 3 No No No Yes 173h x 43h x 11 8.2 200.00 One -touch record system. 

ONKYO TA -2070 20-19 ±3 3 0.021 80 B/C Yes 3 2 Yes 175/e x 31/2 x 153/s 20.9 699.95 
TA -2060 20-19 ±3 3 0.04 70 Bt Yes 3 2 161/2 x 43/4 x 13 14.3 469.95 iDotby HX. 
TA -2055 20-18 -±-3 2 0.035 80 B/C Yes 3 2 Yes 161/2 x 31/2 x 145h 14.8 359.95 
TA -2035 30-17 ± 3 2 0.045 80 B/C Yes Auto 2 Yes Yes 161/2 x 31/2 x 103/4 9.9 299.95 
TA -2025 30-16 ±3 2 0.045 70 B 3 2 Yes Yes 161/2 x 31/2 x 105h 9.9 254.95 
TA -2015 30-16 -±-3 2 0.060 78 8/C 3 2 161/2 x 41/2 x 105/s 10.1 209.95 
TA -W88 30-16 ±3 2 0.06 68 8 3 2 Yes 167/2 x 43/4 x 103/4 14.3 379.95 High-speed dubbing, dual 

wells. 

MICROPHONES 

MANUFACTURER 

CROWN 3LVR PZM Elect. Carbon 
Fiber 

Studio 150 76 (2) A3F 10 (2) TA4F 2rh x 1/2 Tie Clip 399.00 Fail-safe pair. 
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MICROPHONES / S 

Jti 
.e,.,Jti 

°, \Qee°\ 

e \e a e, Jti ° iQe e` oc 
at 

o0e úQ \ c S òo°e et, ,.> coo°ti \ ° Qti °e" c°`e °es `ek' 
4, , Q QO \o `°°o o,e °°e °zr- ` Jx.et. -et' O°° e °oss 

.. e O O Sir o e e e ° e \ e ,e ti' e et. ° ° Q 
. Q e° e c o \° 

MANUFACTURER ee Óee ee e íe°s Pe\ ee OQ°\J ítß e 4°°`Sa Ó`ß\.e° : e .e ó Q e 
SONY F-V2A Dyn. Alum. Speech 600 100-12 Att. 9 t 54/º x 13/4 3 Desk 21.95 tPhoee/mini plug. 

F-V3T Card. Dyn. Alum. Speech 600 100-12 Att. 91/2} 7th x 2 6.4 Desk S 29.95 

F-V4T Card. Dyn. Alum. Vocal 600 90-13 Att. 17 71/4 x es 4 Desk S 39.95 

F-991 Stereo Dyn. Alum. Vocal/ Low 80-12 Att. 17 

1} 

39.95 

Insir. 
F-V7ET Card. Dyn. Alum. Vocal 500 100-12 Att. 17 Bt/4 x 11/4 4 Desk 59.95 

ECM -16T Omni Elect. Alum. Speech Low 50-13 Aft. 6 se z 1.8 Tie Clip 39.95 

ECM -150 Omni Elect. Alum. Speech 250 40-13 56ít Att. 61 s/e x 3/e 2.8 Tie Clip WS 65.00 ftAt 1 V/10 
mlcrobars. 

ECM -2207 Card. Elect. Alum. Insir. 600 50-14 Att. 17 t 7.5 §e x 27 S 49.95 

ECM-929LT Stereo, 
Var. 

Elect. Alum. Gen. Low 70-15 Att. 41/2 t 1 x 4 z 3 2.9 Sel. S 85.00 Opt. remote. 

ECM -939T Stereo, 
Var. 

Elect. Alum. Gen. Low 50-15 57.6tt Att. 6 t 5 x s/e 2.6 Sel. WS 115.00 As above, with 
stand. 

ECM -23F Card. Elect. Alum. Gen. 250 20-20 56tí XLR-3 20 XLR-3 71h x 11/4 6.7 s/e x 27 WF 115.00 

ECM -Z300 Var. Elect. Alum. Video/ Low 150.00 

Speech 

EQUALIZERS 

s 
°°\ 

e °;(.)''P 
Gr So \ \ 

oee .e.. o ° 
MANUFACTURER lC í\ `A 

ò`' 

e 4i 
°°e 0 

o\o ` °n 0 \Qe Qee° n, 

\°o°S °, a q,ó- \o`n' , Oe\Qe \°ò0° F`o : òn °o` aíe °ores 

e°°' sQ° ° °\ °a Q° o`o O O° °`° 5, s 1 0 \Q o` ° 4 F se o ee \,r `e` eò Oo` p° \2 0. `e. \e \e o` o 5 S r e r r `r e° r' e s 

o°sJ 9`S ` °`o t0 i °¿`D e¿° o *r í° é`A \o oe 

0 S J Q t S. P \ J 2` 1 O` 3 Q `t 

NIKKO AUDIO EO-20 
E0-500 

2 

2 

10 
6 

1h 12 
12 

Yes 
Yes 

Yes 
No 

1 

1 

0.007 
0.01 

100 
100 

No 
No 

No 
No 

No 
No 

No 
No 

19 x 35/e z 91/4 

171/4 z 33/4 x 13 
11 

9.2 
300.00 
200.00 

ONKYO E0-08 1 10 1 12 Yes No 1.5 0.01 100 No No No No 161/4 x 31/4 x 104/4 6.8 179.95 

PHOENIX SYSTEMS P -94-S 2 2 1/6-2 20 No No 8 0.01 100 Yes Yes No No 11 x 25/e z 53/4 3.3 99.00 Kit, "O"/volume 
compensation. 

NOISE -REDUCTION UNITS 

MICRO-TRAK CX11P CX C P No P 0.05 20-20 .1 325.00 

CAR STEREO DIRECTORY 

CAR RADIOS/TAPE PLAYERS 
NR Code 
A = dbx 
B = Dolby 
C = National Semi. 

MANUFACTURER 

\ 0 \ n \`' sn 0 \ \ep\ rooe° Oe\Qe 
Q,ese 

,c1' 03° 0 e' ,psOtiOti 
Qo 

°\°a S o°\ e°4 0 n- o"°° ° Q°o des.. 

S áco ` 0 e Oe`Qo`S\S:" eee rt\°;h`Q °QoeQ\o°°o\° ` P `s° sQ,O s\l o4o°e° \°o,°esQ\ 

\, O\ 
CLARION 
(Continued) 

PE959A 729.00 S 12 70 Yes Ext. Auto 10 Yes C Yes B Yes 7x2/71/4 
MK II 
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CAR RADIOS/TAPE PLAYERS 
NR Code 

A = dbx 
B = Dolby 

bo é ° 
C = National Semi. 

\' \° ro°° 
434:a\ e n 4 .y 

> \ O° oeºo' oyes Lo o, g\ °o° sv b0 `,, po y P S Q \s t°0 \4 v° ob S o p\'o o° 

obo\ ° peg ,,, Se°So o°s;`, te °eQ°,\O FQ\`Po Oo oo°\ò`s oo\o oQ ose0o SQo ó o o oQ 
Iv, 

MANUFACTURER l Q S° Q S Q e P P\ 1 S 4 s Po ì Qs s \Ap° 

CLARION 9300T 409.00 S 12 70 Yes xt. Auto 10 Yes C Yes B Yes 7% x 2 x 5% 

(Continued) 7500R 329.00 S 12 70 No 2 5.0 Auto 10 Yes C Yes B Yes 7% x 234 x 5% 
5700R 309.00 S 12 70 No .2 5.0 Auto 10 Yes C No Yes 7% s 2 x 5% 
5550R 229.00 S 12 70 5.0 Auto 10 Yes C No Yes 7 x 1% x 5% 
5500R 229.00 S 12 70 5.0 Auto 5 Yes C Yes 7% x 2 x 5% 
53008 229.00 S 12 70 5.0 Auto 0 Yes C B Yes 7% x 2 x 5% 
51508 179.00 S 12 65 5.0 Auto 0 Yes C Yes 63/s x 1% x 5% 
51008 179.00 S 12 65 5.0 Yes 0 Yes C No Yes 7% s 2 x 5% 
3700R 169.00 S 13 65 5.0 Yes 5 Yes C No No 7% s 2 x 5% 
3550R 159.00 S 13 65 5.0 Yes 0 Yes C Yes No 63/s s 1% x 5% 
3500R 159.00 S 13 65 5.0 Yes 0 Yes C Yes No 7% x 2 x 5% 
31508 109.00 S 13 65 5.0 Yes 0 Yes C No No 63/s x 1% x 5% 
31008 109.00 S 13 65 5.0 Yes 0 Yes C No No 7% x 2 x 57h 
2500R 299.00 S 12 70 5.0 Yes 5 Yes C Yes B No 7% x 31/4 z 53/s 

2100R 139.00 S 13 65 5.0 Yes 0 Yes C No No 7% x 31/4 x 53h 

CRAIG S611 99.95 S 3.8 @ 50 No 4 65 1.5 Yes 0 Yes 8 No No No No I 6% x 13/4 x 434 

50dB 
T500 99.95 S 5.8 . 60 No 3.5 65 1 Yes 0 Yes C No No No Yes I 61/4 x 13/4 x 43/4 

50dB 
1501 129.95 S 3.8 (à 60 No 4 60 1.0 Yes 0 Yes C Yes No No Yes I 63h x 13/4 x 434 

50dB 
T530 189.95 S 2.8 @ 60 No 4 60 2.0 Yes 5 Yes C Yes No No Yes I 61/4 x 134 x 434 

50d8 
1531 189.95 S 6.5 C: 70 Yes 4 64 1.0 Yes 5 Yes C Yes No No Yes I 61/4 s 2 z 434 

50dß 
1560 279.95 S 3.3 @ 65 Vex 4 60 2.0 Yes 0 Yes C Yes B Yes Yes I 61/4 x 134 x 434 

50dB 
T610 154.95 S 9.4 @ 60 No 4 60 1.0 Yes 0 Yes C No No No Yes I 7% x 2 x 5'/4 

50dB 
1614 154.95 S 6.3 @ 60 Yes 4 60 1.0 Yes 0 Yes C Yes No No Yes I 7% x 2 x 5% 

50dB 
1617 149.95 S 4.4 C. 60 No 4 60 1.0 Yes 0 Yes C Yes No No Yes I 7% x 134 x 5% 

50dB 
1618 189.95 S 3.4 (à 60 Yes 4 60 1.0 Yes 0 Yes C Yes No No Yes I 7% x 134 x 5% 

50dB 
1619 279.95 S 5.0 (à 65 Yes 8 56 1.5 Yes 0 Yes C Yes B Yes Yes I 7% x 2 x 5% 

50dB 
1622 89.95 S 5.8 @ 60 No 3.5 65 1.2 Yes 0 Yes C No No Yes Yes I 7 x 134 x 4% 

50dB 
T623 79.95 S 5.0 (à 60 No 4 55 5 Yes 0 Yes C No No No Yes I 7 x 134 x 434 

50dB 
1624 129.95 S 3.0 @ 60 No 4 60 0.8 Yes 0 Yes C Yes No No Yes I 7% s 13/4 x 43/4 

50dB 
1640 169.95 S 2.9 @ 60 No 4 60 2.0 Yes 5 Yes C Yes No No Yes t 7% x 2 x 5% 

50dB 
1641 219.95 S 4.6 @ 60 Yes 4 60 1.5 Yes 5 Yes C Yes No No Yes I 7% x 2 x 51/s 

50dB 
T687 599.95 S 5.0 @ 60 Yes 12.5 50 0.1 Yes 10 Yes C Yes B Yes Yes I 71/4 x 234 x 5 

50dB 
1690 299.95 S 8.7 (à 65 Yes 12 64 0.9 Yes 5 Yes C Yes B Yes Yes I 7l% x 2 s 6 

50d8 
1691 189.95 S 6.8 @ 65 No 12 60 2.1 Yes 0 Yes C No No No Yes I 7 x 134 x 5% 

50dB 
1692 249.95 S 6.8 @ 65 Yes 12 60 2.1 Yes 0 Yes C Yes B No Yes I 7 s 134 x 5% 

50dB 
T693 449.95 S 2.3 @ 50 Yes 12 55 1.5 Yes 12 Yet C Yes B Yes Yes I 71h x 2 x 6 

50dB 

CAR SPEAKERS 
° 

Q° eà\ 
os°e4` 

tis' oe'//' 

o400 e°\ ,oa QJoeeeae O`Se ,ro 

ALTEC LANSING TK -1 79.95 4C 4 5k -18k ±4 S 3% Dia. 
SK -1 112.95 80 51/4 4 100-10 ±5 S 5% Die. 
SW -1 239.95 40 6 x 9 1k 30-150 Hz C 6% x 9% Front -mount control. 

Inc. ± 4 
AL -1 389.95 80 6 x 9 4/1k 30-18 ± 5 3 S Five Pieces 
6 x 9-4A Duplex 169.95 100 6 x 9 4 80-18 ±6 2 S 6% x 938 
6 x 9-48 239.95 150 6 x 9 4 60-18 s5 2 S 7% x 9% 
Super Duplex 
6 x 9-4C Duplex II 119.95 100 6 x 9 4 90-16 ±6 2 S 7% x 9% 
SK -2 Duplex 119.95 100 51/4 4 100-18 ±6 2 C 5% Dia. 

B & W LM -1 DM 265.00 4 8/6 80-16 ±4 2 9% x 6 x 73/4 

CLARION SD5000 189.00 60 6 x 9 4 70-20 ±6 3 S 6 x 9 x 3 Omnidirectional, twin direct -radiating 
midrange and tweeter. 

501000 179.00 120 6 x 9 4 45-20 ±6 3 F 6 x 9 x 31/4 

SK107 79.00 60 7 4 30-2 ±6 F 7 x 3 

SK99B 139.00 23 5 8 80-20 ±6 3 S 6 x 9 x 2 

50980 119.00 80 6 x 9 4 70-20 ±6 3 F 6 x 9 x 3% 
SD970 89.00 60 6 x 9 4 65-16±6 2 F 6x9x3/h 

(Continued) SD630 99.00 60 6% 4 70-18 ±6 3 F 6% x 2% 
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CAR SPEAKERS 
3° 

Q° °. \ry \A\ 
\\` 

es 
1,,g4o,, °S 

a,\ Qo\ °a°a o\°u °4` Q°sQ ò0 p1, ``\S °s\°o 
\O 'o o \1 u°- ui ti ^a' R oa o 

°\ o s°\a ° 
«, ,k.'ot°s 

o,S 
ao°° \w óro 

MANUFACTURER oa Q\u 
<te se Q.°uy1° o° \Q Qu° 

'k` ,e r\ e oso o° O\ 

CLARION SD620 69.00 40 61/4 4 90-17 ±6 2 F 61/4 x 21/4 

(Continued) SD610 
SD520 

39.00 
59.00 

40 
30 

61/4 

5 

4 
4 

80-18 ±6 
90-18 ±6 

2 

2 

F 

F 

61/4 x 21/4 

5 x 13/4 

SD500 39.00 30 5 4 200-10 ±6 2 F 5 x 11/4 

S0420 59.00 30 4 4 130-18 ±6 2 F 4 z 11/4 

SD410 39.00 30 4 4 120-20 ±6 2 F 4 x 11/4 

S0310 19.00 20 31/4 4 150-12 ±6 2 F 31/4 x 15/e 

CRAIG V240 29.95 25 80-15 F 43/a x 101/4 

V251 59.95 20 6 x 9 60-17 ±6 3 F 63/e x 91/4 

V300A 25.95 15 31/4 130-80 ±6 F 31/4 Dia. 

V301 39.95 15 4 120-20 F 4 Dia. 

V302 39.95 15 51rz 110-13.5 ± B F 51/4 Dia. 

V305 49.95 25 61/4 70-17 ±9 F 61/4 Dia. 

V322 55.95 20 4 120-20 ±8 2 F 41/4 Dla. 

V323 59.95 25 61/4 70-21.5 ±9 2 F 61/4 Dia. 

V341 37.95 15 4 x 6 100-21 ±6 F 4 x 6 

V351 84.95 25 6 x 9 60-22 ±10 3 F 63/e x 91/4 

V360 49.95 25 4 x 10 70-21 ±5 2 F 43h x 101/4 

V363 69.95 25 6 x 9 60-23 ±9 2 F 63/e x 93/4 

V380 55.95 20 6 170-9.3 ±8 S 91/4 x 71/4 x 6 

V104 25.95 8 4 130-15 ±6 F 41/4 x 41/4 

V105 29.95 8 61/4 70-17 ± 10 F 61/4 Dia. 

V180 28.95 7 3 x 5 140-15 S 7x31/4x4 
V191 35.95 10 51/4 f C 61/a x 61/4 x 43/4 tSurtace, 250 Hz to 16 kHz, ±6 dB; 

flush, 95 Hz to 16 kHz, ±6 dB. 

V203 37.95 10 61/4 80-17.5 ±8 F 61/4 Dia. 

CAR EQUALIZERS at AMPLIFIERS 
\°<Q 

Q°°Qt°° oas \° o°\ ae s 0°º° °s 

QréO 
s pe0° i \° °u uo\ \O \oQp oQp °s\O 

MANUFACTURER N°°\ Q\6° pF0°\r/ ío`°ro S°c°u S 0°°sJ SQ 3°,cQ°\,l ^\aQ \ O\° °\0s 

CLARION 400A 
800A 
1800A 
500E 
100E0B4 
300E0B3 

59.00 
109.00 
289.00 

49.00 
89.00 

189.00 

Amp 
Amp 
Amp 
E0 
Both 
Both 

5 

5 

5 

No 
No 
No 
No 
No 
No 

12 
12 
12 

75 
75 
80 
80 
75 
75 

13.5 
27 
15 

15 
33 

1.0 
1.0 
1.0 

1.0 
1.0 

43/4 x 11/4 x 63/5 

51/4 x 11/4 x 63/4 

73/a x 23/4 x 113/4 
43/4 x 11/4 x 23/5 

51h x 11/4 x 51/4 

63/4 x 11/4 x 63/4 

CRAIG V507 
R501 
R502 
R510 
R511 
R550 
R551 

79.95 
49.95 
89.95 

149.95 
199.95 

99.95 
169.95 

Both 
Amp 
Amp 
Amp 
Amp 
E0 
E0 

7 

5 

7 

No 

No 

12 

12 
12 

80 
75 
75 
75 
75 
75 
75 

15 
15 
25 
30 
50 

5.0 
3.0 
1.0 
1.0 
1.0 
0.03 
0.03 

51/4 x 11/4 x 41/4 
61/4 x 11/4 x 41/4 

81/4 x 23h x 53/4 

83/4 x 31/e x 63/4 

10 x 3 x 63/4 

61/4 x 13/4 x 43/4 

61/4 x 13/4 o 43/4 
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HOW COULD A 
CASSETTE DECK 

WITH TWO HEADS 
BE SO HARD 

TO GET? 

%SPX Nter off .011 

METAL 

Cr02 

TAPE 

SELECTOR 

NORMAL 

Enter No. 33 on Reader Service Card 

The Kyocera D-801 Cassette Deck 
is hard to get because so much more 
is built into it. For example, it has 
five circuit boards where most 
decks have only one or two. But 
that's only the beginning. 

It more than meets the ultimate 
tape deck challenge. 
The challenge is to move tape 
across the heads at as nearly a con- 
stant speed as possible. Variations 
in speed, of course, come out in 
your speakers or headphones as 
wow and flutter. 

Many decks claim a wow and 
flutter figure of 0.05% WRMS- 
trouble is, speed variations of 
0.05% are clearly audible with 
piano music (one of the most re- 
vealing tests you can give a cassette 
deck-try it on the D-801 and 
marvel!). 

The D-801 by Kyocera comes 
through with a remarkably low wow 
and flutter figure of 0.02% WRMS 
-and that is derived from a unique, 
three -motor, dual capstan drive 
mechanism. Two capstans are 
driven by a direct drive motor. A 
beltless/clutchless simple DC motor 
drives the feed and takeup reels, 
while a third motor is used as a 
head -position assist drive (it greatly 
prolongs head -to-tape azimuth ac- 
curacy). The dual capstan system 
provides that sensationally accurate 
tape travel, maintaining proper ten- 
sion between capstans to eliminate 
external shock source modulating 
noise. 

It more than meets the needs of 
the audio perfectionist. 
The D-801 goes above and beyond 
even the fussiest audiophile's needs 
with 3 -position bias/equalization 
selection (with fine bias adjust- 
ment), 400 Hz calibration tone, 
Automatic Program Mute Record- 
ing, automatic search, and 
electronic 4 digit display, including 
counter, elapsed time and time re- 
maining functions. 

The D -801's noise reduction sys- 
tems were built for the audio purist. 
It has two-Dolby* B & C- Dolby B 
for music material of limited dynamic 
range, Dolby C for music of the 
widest dynamic range, so noise re- 
duction can be tailored to program 
material. 

Finally, the specs everyone 
wants: frequency response of 
30-20,000 Hz ± 3 dB using metal 
or CrO2 tape, and a S/N ratio of 78 
dB with metal tape in Dolby C NR 
mode. 

If you have any trouble finding 
a Kyocera dealer, contact: 
Cybernet International Inc., 
7 Powder Horn Drive, Warren, 
N¡ 07060 (201) 560-0060. 

*Dolby is a registered trademark of Dolby 
Laboratories, Inc. 12 
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11 OUTDOOR FM 
ANTENNAS 
ANALYZED 

LEONARD FELDMAN 

Anumber of years 
ago, the Editors of 
Audio asked me to 

test and evaluate a half doz- 
en or so of then -popular out- 
door FM antennas. To this 
day, my neighbors look at 
me with raised eyebrows, no 
doubt convinced that I am 
either slightly eccentric or 
awfully hard to please: Dur- 
ing that testing period I 

hired the services of an an- 
tenna installer who would 
climb up to my chimney top 
every two or three days, re- 
move the FM antenna that 
had been painstakingly 
mounted there a few days 
before, and proceed to 
mount a new one in its 
place. This went on for the 
better part of a whole 
month! 

When the present Editor 
asked me to do another sur- 
vey and test of FM antennas, my first reaction was, "Thanks, 
but no thanks!" Cold weather was approaching, and I 

. wasn't ready for more of those neighborly stares. Happily, I 

learned that the actual testing, this time, would be done in 

Stamford, Connecticut, by the prestigious CBS Technology 
Center and under the supervision of Frank Barr, Manager of 
their Product Evaluation Laboratory. My job would simply be 
to interpret and explain the data. Having worked with Frank 
Barr on a variety of other test projects, I agreed. 

li t . fit , ! ! ..-vrtre I .pppq 

t t t t t .rt r .te t t t t t e c 

The reference Smith chart shows the relative 
predominance of resistive, capacitive and inductive 
components in an antenna's impedance. Resistances fall 
on the horizontal line, inductive reactances above and 
capacitive reactances below. 

Testing outdoor antennas 
meaningfully is not simple, 
as I learned from discus- 
sions with Mr. Barr. Further- 
more, as is obvious from the 
"specifications" listed (and 
not listed) in Table I, most 
manufacturers of antennas 
provide only the most mea- 
ger data regarding their 
products; the tester is left on 
his own to come up with 
tests and numbers that en- 
able proper evaluation of 
antenna performance under 
given reception conditions. 

The Test Site and Setup 
The test site was the CBS 

Technology Center, some 
35 miles from most of the FM 
transmitting antennas in 
mid -Manhattan, New York. A 
source antenna was mount- 
ed on the roof of the labora- 
tory. The antennas under 

test were mounted on top of a testing tower approximately 
75 feet above ground level and about 400 feet away from 
the source antenna. The dynamic range of the test facility 
was in excess of 50 dB. The average radiation uniformity 
across any given antenna under test was approximately 1 

dB. Transmissions of the test signals were done only during 
the normal vertical blanking period of the nearest TV station 
in order to prevent interference with any FM or TV station in 

the vicinity. 
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Antennacraft GFM-6 

Antennacraft GFM-10 

Antennacraft GFM-SS 

Channel Master 4408 

Channel Master 4405 

Antenna Characteristics 
As a general rule, when you see an 

antenna that has many rods or ele- 
ments, you can assume that it is highly 
directional. That is, it is more sensitive 
to signals arriving perpendicular to its 
active elements than it is to signals 
coming in from other angles, or even 

from the opposite direction. Such di - 
rectionality is desirable in an FM anten- 
na for at least two reasons. First, anten- 
nas that are highly directional also 
have high "gain." Gain, when referring 
to an FM antenna, must always be re- 
lated to a standard reference antenna 
whose gain is arbitrarily said to be 0 

Table I-Manufacturer's specifications and measured test data. A +j 
value for impedance represents inductive reactance, while a -j value 
represents capacitive reactance. No specs are given by Radio Shack; the 
balance list impedance at 300 ohms, except for Winegard's CH -6060 which 
is listed as 75/300 ohms. 

Beamwidth- F/B Ratio- 
Gain-dB Deg. dB 

No. of 
Make & Model Elements Spec Test Spec Test Spec Test 

Antennacraft GFM-6 6 6.4 +5 75 72 16 19 

Antennacraft GFM-10 10 8.1 +9 66 64 17 16 

Antennacraft GFM-SS 2 - 3.0 -3 Omni Omni -- 

Channel Master 4408 9 9.5 + 12.5 No 47 No 
Spec Spec 

Channel Master 4405 1 0 0 Omni - Omn 

Finco FM -4G 6 6.8- + 8.5 42 71 17 14.5 
9.6 

Finco FMT 2 0 - 1.5 Omni - Omni 

Radio Shack 15-1638A 10 No +5.5 No 60 No 17 
Spec Spec Spec 

Radio Shack 15-1639 2 No -3.5 Omni --- Omni -- 
Spec 

Winegard CH -6060 6 No +8 No 66 No 17.5 
Spec Spec Spec 

Winegard TV -6011 2 No 0 Omni --- Omni --- 
Spec 
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dB. In these tests, the reference anten- 
na was a simple, standard half -wave 
dipole, cut to a length which is reso- 
nant at the frequency of the received 
signal with which it is tested. Rabbit 
ears and the flat twin -lead antennas 
provided with FM tuners and receivers 
are the most common dipoles. 

Impedance 

MHz VSWR Price-$ 
88 250 +j75 1.4 27.00 
98 225 -j15 1.4 

108 540 + j165 2.0 

88 375 +j90 1.4 47.00 
98 175 +j35 1.8 

108 675 - j300 2.8 

88 115 +j60 2.8 19.00 
98 250 -j270 2.5 

108 360 +j120 1.5 

88 360 + j25 1.2 78. 95 
98 210 +j120 1.8 

108 180 -j90 1.9 

88 210 +1180 1.9 22 s< 

98 330 -j30 1.2 
108 - 210 -j60 1.5 

88 210 -190 2.2 50.10 
98 420 j0 1.4 

108 165 -j115 2.1 

88 180 -j50 1.8 25.90 
98 315 -j180 1.8 

108 375 +j120 1.5 

88 315 +j115 1.4 30.00 
98 150 j0 2.0 

108 750 - j300 3.0 

88 105 +j75 3.0 12.00 
98 255 -j225 2.2 

108 360 +j90 1.4 

88 170 +j115 4.0 44.75 
98 115 +j40 1.7 

108 240 +j1$5 2.1 

88 205 - j30 1.5 34.75 
98 360 -j165 1.8 

108 345+j180 1.8 

Six of the antennas tested are multi - 
element, directional types, and these 
would be expected to have gain well 
above 0 dB. The remaining five are so- 
called omnidirectional types, and 
these might be expected to show 0 -dB 
gain values or even slightly negative 
gain. The measurement of gain was 
made from the frontal or main lobe (0°) 
of the polar plots taken for each anten- 
na and reproduced here. For example, 
a gain of 6 dB as listed in Table I 

(summary of test data) means that the 
particular antenna delivers twice the 
voltage or four times the power (in dBf) 
compared to a standard half -wave di- 
pole. The higher the gain and direc- 
tionality of the antenna, the longer and 
narrower the front lobe becomes. 

Directivity and Beamwidth 
While antenna gain is certainly an 

important parameter to be considered 
in judging an FM antenna, it is as- 
suredly not the only one. The polar 
patterns plotted by CBS Technology 
Center for the 11 antennas provide us 
with other useful information. For the 
six directional antennas, measure- 
ments of beamwidth and front -to -back 
ratio were also made. Beamwidth is the 
antenna's front radiation angle, which 
is defined by the half -power points 
(-3 dB). If this angle is too great, the 
antenna is insufficiently directional, 
and it may have trouble rejecting re- 
flected signals. If the beamwidth is too 
narrow, you may have trouble locating 
the precise position that gives the best 
reception on one station, possibly sac- 
rificing some quality on other stations. 
The six highly directional antennas 
tested are designed to be used in 
weak signal areas but may also be 
suited for close -in reception conditions 
where problems such as multipath re- 
flect ons and co -channel or adjacent 
channel interference exist. 

Omnidirectional antennas, though 
always much lower in gain and lacking 
any significant directionality, may still 
be the best choice in certain situations. 
For example, if you live in an area 
which is relatively free of multipath 
problems, receives strong signals, but 
receives them from many points on the 
compass, a low-cost omnidirectional 
antenna may suffice. If, on the other 
hand, you have multipath problems, 
weak -signal conditions and station sig- 

Radio Shack 15.1638A 

Radio Shack 15.1639 

Winegard CH -6060 
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"Using a good FM antenna 
is probably the single most 
significant improvement 
you can make for good 
FM reception." 

nais arriving from many points on the 
compass, your only solution may be to 
select a directional antenna and add a 

powered rotator. 
The last characteristic which can be 

determined from the polar plots is 

called front -to -back ratio. It is the ratio 
between the signal gain of the front 
lobe and the gain of the signal coming 
in from the rear (180°). Although all 
antennas also have some lobes to the 
sides and rear, those with the smallest 
back lobes are likely to have the best 
rejection of signals coming from the 
back of the antenna. This is especially 
important if you happen to be located 
between the two transmitters, each off 
in a different direction. 

Antenna Impedance 
If you've ever examined the rear 

panel of an FM tuner or receiver, you 
have probably seen the notation "300 
ohms" next to the two screw terminals 
to which the antenna down -lead is con- 
nected. Many tuners also incorporate 
coaxial connectors which bear the no- 
tation "75 ohms." These numbers refer 
to the input impedance of the r.f. cir- 
cuitry of the FM set. Ideally, there 
should be a perfect match between 
your antenna, its down -lead or cable, 
and the input impedance of your FM 
receiver or tuner. All of the antennas 
tested for this report have a nominal 
impedance rating of 300 ohms, with 
the exception of the Winegard CH - 
6060. The CH -6060 is basically a 75 - 
ohm unit, but it is supplied with a 
matching transformer that can be set 
for either 75 or 300 ohms. If your FM 
tuner or receiver is equipped only with 
a 75 -ohm input terminal, it is possible 
to use a 300 -to -75 ohm transformer 
device which, in theory at least, main- 
tains a correct match between the an- 
tenna and the circuits to which it is 
connected. 

When a proper match is maintained 
between antenna and FM tuner, maxi- 
mum power transfer takes place be- 
tween the two. In practice, such a per- 
fect match is seldom achieved. The 
impedance of an antenna is hardly 
ever exactly its nominal value (300 or 
75 ohms), and even if it is, it is not likely 
that this value will be maintained over 
the entire tuning range (in this case, 
from 88 to 108 MHz). Furthermore, an 
ideal antenna would have an imped- 

ance which is purely resistive, whereas 
in actual practice an antenna's imped- 
ance is usually partly resistive and 
partly reactive (inductive or capaci- 
tive). 

Mismatches in impedance cause 
some of the signal energy received to 
be reflected back up the transmission 
line, to the antenna. If the antenna is 
totally resistive, it absorbs this reflect- 
ed energy. But if, as in most cases, 
there are reactive components in the 
antenna's impedance, some of the re- 
flected wave bounces back yet again 
towards the tuner or receiver. Such re- 
flections can cause various forms of 
distortion in the received audio pro- 
gram, most of which sound like multi - 
path distortion. 

While deviations from the purely re- 
sistive ideal make for a less -than -per- 
fect antenna, performance degrada- 
tion (even with relatively large mis- 
matches and rather highly reactive 
components) is not as great as you 
might think. So, while the a.c. imped- 
ances shown in the test results of Ta- 
ble I seem, in many cases, to be far 
from the "ideal," note that both resis- 
tive and reactive components normally 
vary rather widely over the FM frequen- 
cy band, and at some frequency the 
overall impedance may be closer to 
the ideal value of 300 ohms, and pure- 
ly resistive at that. 

Although Table I lists only the imped- 
ances observed at 88, 98, and 108 
MHz for the 11 antennas tested, these 
values were obtained using a display 
known as a Smith chart. A detailed 
photostatic view of the Smith chart is 
shown for reference along with Smith 
chart 'scope readings for each of the 
11 antennas measured. The bright 
dots in each 'scope photo show the 
impedance value for the identified fre- 
quencies. A purely resistive value will 
appear as a bright dot along the dis- 
play's horizontal center line. An imped- 
ance dot in the upper hemisphere of 
the display indicates an inductive re- 
actance. Dots appearing below center 
indicate the capacitive reactance. An 
antenna having a purely resistive im- 
pedance of exactly 300 ohms would 
produce a dot lying exactly on the hori- 
zontal axis, where the numeral 1.0 is 
seen in the reference Smith chart. 
Note, for example, that the Finco (Fin- 
ney Co.) FM -4G comes close to this 

ideal at a frequency of 98 MHz, at least 
insofar as its being purely resistive. 
The Channel Master 4405, at 98 MHz, 
also comes very close to the ideal val- 
ue of 300 ohms (resistive) with minimal 
capacitive reactance which would 
have negligible effect. In Table I under 
"Impedance," the first number in each 
measurement tells the resistive com- 
ponent, while the number following the 
letter "j" depicts the reactive compo- 
nent. A "+j" means inductive reac- 
tance while a "-j" means capacitive 
reactance. 

The Voltage Standing Wave Ratio 
(VSWR), also tabulated in Table I, is 

the ratio of the highest and lowest volt- 
ages in a transmission line and is a 
function of the impedance match be- 
tween the antenna and the FM receiv- 
er. Under ideal conditions, the VSWR 
would have a value of 1.0. All of the FM 
antennas tested exhibit values greater 
than 1.0, showing that some portion of 
the electromagnetic energy is being 
reflected instead of being delivered 
with maximum efficiency to the anten- 
na. I should stress that "perfection" in 
antenna design is never completely 
achieved, particularly when an anten- 
na has to cover a wide range of fre- 
quencies. 

Test Results 
The results obtained by CBS Tech- 

nology Center and summarized in Ta- 
ble I pretty well speak for themselves. 
Clearly, when it comes to antennas for 
FM there is no such thing as a single 
"best" model for everyone, since quali- 
ties that are important in a particular 
geographic location will be less impor- 
tant in another. 

The highest gain was exhibited by 
the Channel Master 4408 (12.5 dB), 
with the Antennacraft GFM-10, Finco 
FM -4G and Winegard CH -6060 next in 
line. Those seeking a narrow -beam - 
width (highly directional) antenna may 
also want to choose the Channel Mas- 
ter 4408, though the Radio Shack 15- 
1638A, the Antennacraft GFM-10 and 
the Winegard CH -6060 all did quite 
well in this regard. If high front -to -back 
ratio is what you need, the six -element 
GFM-6 by Antennacraft did very well (a 
high 19 dB), followed closely by the 
Winegard CH -6060 and the Radio 
Shack 15-1638A (17.5 and 17 dB re- 
spectively). 
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"As a general rule of thumb, 
antennas with many rods 

or elements are considered 
highly directional." 

Polar patterns for 11 tested antennas. 
The dashed lines indicate the gain of 
a reference dipole, for comparison. 
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"While gain is certainly an 
important parameter in 
judging an FM antenna, it 
is not the only one." 

Smith charts for the 11 antennas 
tested. Numbers shown are FM 
frequencies in MHz. x' ti x' 
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"If you have multipath and 
weak signals from many 

directions, you may need 
both a directional antenna 

and a rotator." 

ANTENNA TYPES AND TERMS 
Antenna performance is always 

rated relative to the performance of 
a reference dipole. You may never 
see such an antenna on a rooftop, 
but if you did, it would look like a 
flattened -out Channel Master 4405 
or like one of the crossbars on the 
other omnidirectional antennas 
shown. Rabbit ears and the flat, 
twin -lead antennas provided with 
FM tuners and receivers are the 
most common dipoles. 

A reference dipole's directivity 
also resembles that of the Channel 
Master 4405 except that the 
dipole's figure -8 pattern is 
narrower, with less side pickup. 

Omnidirectional antennas should 
theoretically be equally sensitive in 
all directions. In practice, their 
patterns usually range from the fat 
figure -8 of the 4405 to the 
pinched -in circle of the 
Winegard TV -6011. 

Directional antennas come in 

several types (yagi, log periodic, 
et al.) which almost invariably 
consist of several parallel 
elements, one behind the other. 
While they are usually far more 
sensitive in their forward direction 
than any other, plots of their 
directivity usually show some 
sensitivity to the back or sides. 
Directional antennas tend to have 

TALL 
BUILDING 

FM y .. 
ANTENNA 

TRANSMITTER 

MOUNTAIN 
RANGE 

How multipath occurs. Note that the signal being broadcast by the 
transmitter will arrive at the home antenna by three different paths. 

more obviously asymmetrical 
directivity plots, too. 

Directivity is needed both to 
concentrate an antenna's 
sensitivity in one direction for 
weak -signal pickup, and td 
exclude unwanted signals. In 
fringe areas where the listener 
lives roughly halfway between two 
stations sharing the same 
frequency, such signals may 
include co -channel interference. 
Unwanted stations may also 
include strong stations on a 
frequency near that of the desired 
one, especially if the tuner's 
selectivity is poor. 

Directional antennas are also 
frequently used to reduce 

multipath pickup, where the 
incoming signal is accompanied 
by signal reflections (see 
illustration). Since reflections follow 
longer paths than the direct signal, 
they are delayed. A mixture of 
direct and delayed signals can 
cause distortion on FM, equivalent 
to "ghosts" on television. A 
directional antenna can exclude 
these delayed signals to pick up 
only the direct signal. In some 
situations, a directional antenna 
can be aimed to exclude a direct 
signal accompanied by several 
reflections. Instead, it should be 
aimed to pick up a reflection 
coming in alone from someplace 
else. -Ivan Berger 

As for antennas with "best" imped- 
ance characteristics and lowest volt- 
age standing wave ratios, no clear win- 
ner emerges since, as I said, these 
characteristics vary widely with fre- 
quency of the signal being received by 
the particular antenna. I did note that 
VSWRs for the Channel Master 4408 
and 4405, the Finco FMT, and the 
Winegard TV -6011 did not exceed 2.0 
at any of the frequencies at which they 
were tested. 

General Conclusions 
Using a good FM antenna is proba- 

bly the single most significant improve- 
ment you can make for good FM re- 
ception. As pointed out by the CBS 

Technology Center, this fact is often 
overlooked by many, who insist upon 
using the ribbon -wire dipole supplied 
by the manufacturers of most tuners 
and receivers. 

The six directional antennas tested 
were designed to be used in weak 
signal areas or, as stated earlier, in 
areas having reception problems at- 
tributable to signal reflections. If you 
are trying to receive very distant sig- 
nals or plan to use one antenna for 
more than one set (an arrangement 
which obviously reduces signal 
strength available to each set), one of 
these antennas would be a good 
choice. Mounting should be on a sepa- 
rate mast, away from other antennas 

and power lines, and, if need be, an 
antenna rotator should be used. 

The remaining five antennas tested 
are omnidirectional. Compared with a 
standard dipole, these units have very 
little gain and often even a loss. They 
should only be used in strong signal 
areas which are free of multipath and 
r.f. interference. No rotator is needed, 
and an omnidirectional antenna can 
generally be mounted on an existing 
TV antenna mast, although a distance 
of at least four feet should be main- 
tained between it and any other anten- 
na already on that mast. In addition, 
any antenna installation should be kept 
well away from any power line as a 

safety precaution. ul 
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As I studied the literature in pre- 
paring for this analysis of H. H. 
Scott's highest priced one- 

brand system (one of six Slimcom sys- 
tems ranging in price from just under 
$1,000.00 'o $2,160.00), I looked for- 
ward to being able to test and report 
on a superb package. I was overjoyed 
to see that Scott had elected to use 
components in their assembled one- 
brand systems which are identical to 
those they sell as separates. I pre- 
sumed, therefore, that the system 
would be as good as or better than the 
sum of its excellent parts. 

Unfortunately, not all those parts are 
up to the quality I would have expect- 
ed from the venerable Scott company 

(one of the true pioneers of high-fidelity 
components). As a result, the sum of 
those parts doesn't come off that well. 
It only pays to buy a packaged system 
when its individual components are su- 
perb, or when the system price is sub- 
stantially lower than that of its compo- 
nent parts, or when the system pro- 
vides facilities not available from indi- 
vidual components. 

For example, some one -brand sys- 
tems offer remote control. A few also 
have components which interact, so 
that the turntable can cue the tape 
deck or so that selection of an FM 
station on the tuner will automatically 
set the amplifier's selector to FM. You 
won't find such extra features here. 

That's not to say the components of 
the Slimcom 650SL don't go well to - 
gether. They are all of the same basic 
width (about 17 inches) and look good 
when stacked one above the other. 
Visual displays, such as the power lev - 
el on the integrated amplifier and the 
record -level indicators on the cassette 
deck, are of the same color and de - 
sign. Panel finish and touch buttons on 
all of the units are similar, even on the 
turntable (which is mounted atop the 
supplied rack -type, wood -finished 
cabinet). This lends an attractive, co - 
hesive look to the entire system. 

The 458A integrated amplifier deliv- 
ered in excess of 72 watts per channel 
into 8 -ohm loads at its rated harmonic 
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distortion of 0.03%. A most interesting 
calibration scheme for the power -out- 
put LEDs is used: At low signal levels, 
the maximum scale for the LEDs is 1 

watt. When that level is exceeded, the 
range automatically changes to a max- 
imum of 100 watts full-scale. Separate 
bass, midrange and treble tone con- 
trols are provided, as are subsonic and 
high -cut filters, two tape monitor cir- 

cuits (with comprehensive tape copy 
facilities) and a loudness control. A 
pleasant surprise on a unit in this price 
category is the presence of a phono - 
input stage which will, at the touch of a 
switch, accommodate a moving -coil 
phono cartridge. 

The slim 558T tuner offers seven AM 
and seven FM station presets and ef- 
fective, frequency -synthesized tuning. 

ONE -BRAND SYSTEM RATINGS 
Manufacturer: H. H. Scott Model: Slimcom 650SL 
Company Address: 20 Commerce Way, Woburn, Mass. 01888. 
Cabinet Dimensions: 37 in. W x 32 in. H x 18 in. D. 
Price: $2,160.00. For literature, circle No. 98. 

Component & Specification 

Power Amp Section (458A) 

Claimed Measured Rating 

Power/Channel, watts 65 72.6 
Rated THD, % 0.03 0.01 

Preamp/Control Section (458A) 
Freq. Response, Phono, ±dB RIM, ±0.5 RIAA, +0, -1.5 ff 
Phono S/N, dB 80 79.5 ff 

FM Tuner Section (558T) 
50 -dB Quieting, Stereo, dBf 37.0 37.0 
S/N, Stereo, dB 72.0 71.0 .1V) 
THD, Stereo, 1 kHz, % 0.2 0.11 »f 
Separation, 1 kHz, dB 50.0 35.0 1)f 
Alt. Channel Selectivity, dB 60.0 60.0 fff 

Turntable/Cartridge Section (PS68C) 
Frequency Resp., Hz -kHz, ± dB N/A 20-20, +1.4, -1.7 f 
Separation, 1 kHz, dB N/A 20.5 ff 
Rumble, DIN B, dB -60 -62 fff 
Wow & Flutter, % wtd. rms 0.035 0.05 

Cassette Recorder Section (638DM) 
Freq. Resp., Hz -kHz, ±3 dB 

Normal Tape 25-16 26-14.5 f1) 
Chrome Tape 25-17 25-14.5 f 
Metal Tape 25-17 25-16.0 f 

S/N, Best Tape, dB (with NR) 66 67.5 1)11f 
Wow & Flutter, % wtd. rms 0.045 0.065 

Rating System 
= Poor; f f = Good; f f J, = Very Good; f f ff = Excellent; f f f f f = Superb. 

General Comments 
Power Amplifier: Sound quality acceptable, with adequate power reserve for matching 
speakers. Phono equalization not accurate at high frequencies. Turntable & Cartridge: 
Reasonably well -matched to each other, but heavy tracking requirement for cartridge 
and further deviations from flat response detracts from low -noise and otherwise good 
performance of turntable. Tuner: Well -designed and easy to tune, but misalignment 
caused poor separation readings in lab tests. Cassette Deck: Should have done better 
in frequency response with the premium tapes I used, but did offer good S/N ratio and 
accurate Dolby tracking. 
Overall Comment: There is little that distinguishes the components of this system from 
equivalent separates; therefore, there is no particular advantage in opting for the entire 
package. I would recommend the integrated amplifier, tuner and turntable (providing 
you upgrade the cartridge), but there are better cassette decks available at its price. 
Overall Rating: f f Y2. 

N 

In addition, the now -familiar tuning 
modes such as automatic (tuning 
stops when usable signals are encoun- 
tered) and up -down manual are also 
included. A high -blend circuit can be 
switched in to reduce noise during 
weak -signal stereo reception, with 
some reduction in treble stereo sepa- 
ration. While stereo quieting, signal-to- 
noise ratios and distortion levels es- 
sentially met or exceeded published 
specifications, stereo separation at 1 

kHz fell far short of the claimed 50 dB, 
measuring only 35 dB. Clearly, more 
careful alignment of the multiplex de- 
coder section would have brought the 
separation within spec. Indicating dis- 
plays of this tuner include frequency 
readout, preset station frequency, tun- 
ing, stereo, signal strength, and "mem- 
ory" (which lights up when the tuner is 
ready to preset or "memorize" a station 
frequency). 

The unidentifiable moving -magnet 
cartridge supplied with the PS68C 
turntable came properly mounted in a 
tonearm shell, thereby eliminating the 
most difficult chore (for most neo- 
phytes) of the installation sequence. 
The rest of the turntable setup was 
easily accomplished with this relatively 
simple and straightforward semi -auto- 
matic direct -drive unit. Rumble was ac- 
tually a bit lower (62 dB, DIN B) than 
claimed by Scott, but I had difficulty 
substantiating their wow -and -flutter fig- 
ure of 0.035%. It is quite possible that 
eccentricities of the test record and/or 
the center spindle of the table may 
have contributed to the somewhat 
higher reading (which was, neverthe- 
less, still acceptably low). My criticism 
is of the nondescript cartridge rather 
than the turntable itself. Though well - 
damped at the high -frequency end of 
the spectrum, it did exhibit deviations 
from flat response, amounting to about 
1.5 dB above reference level and 1.7 
dB below reference level. I felt, too, 
that a tracking requirement of 2 grams 
was a bit on the heavy side and would 
recommend substitution of a higher 
quality cartridge. The turntable and 
tonearm can certainly handle a better 
pickup than the one supplied, without 
encountering any difficulties. 

Although I used premium -grade 
cassette tapes (TDK AD, SA and MA 
for the three major generic tape types), 

Continued on page 71 
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